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1.0 INTRODUCTION

This Technical Memorandum describes the results of the background study conducted as part

of Phase I, Task 1 of the Lenz Oil Site Remedial Investigation/Feasibility Study (RI/FS). The

background study consisted of compiling and analyzing existing data regarding the physical

characteristics, history, and nature and extent of contamination at the site. The specific activities

that were accomplished during the background study are described in Sections 5.1.1 through

5.1.9 of the Lenz Oil RI/FS Work Plan (ERM-North Central, Inc., 1990).

The background study was conducted to: (1) help determine what additional data are necessary

to characterize this site, (2) develop a better conceptual understanding of the site, (3) better

define the applicable or relevant and appropriate requirements (ARARs), and (4) narrow the

range of remedial alternatives that have been identified. Most of the background study was

performed prior to the development of the Lenz Oil RI/FS Work Plan and was used to determine

the initial scope of the Lenz Oil Site RI/FS. The results of the initial background study are

presented in Sections 2.0 and 3.0 of the Lenz Oil Site RI/FS Work Plan (ERM-North Central,

Inc., 1990).

Supplemental background study activities were included in Phase I, Task 1 of the Lenz Oil

RI/FS to evaluate the existing data more thoroughly and to better define the scope of Phase I,

Task 2 and Phase n, Task 1 activities. Furthermore, these additional background study activities

have resulted in a better characterization and conceptual understanding of this site.

Technical Memorandum No. 1 (TM1) is being submitted on behalf of the Lenz Oil Settling

Respondents in accordance with Article IX, Part A of the Administrative Order by Consent

(USEPA, 1989) and Section 5.1.10 of the Lenz Oil Site RI/FS Work Plan (ERM-North Central,

Inc., 1990).
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2.0 PHYSICAL CHARACTERISTICS OF THE SITE

2.1 Site Location

The !,enz Oil site is situated northeast of the intersection of Illinois Route 83 and Jeans Road

in southeastern DuPage County, Illinois (Figure 2-1). The site is approximately 3.5 miles

northeast of the center of Lemont, Illinois and is located in the southeast 1/4 of Section 11,

T37N, RUE, of the Sag Bridge 7.5-minute quadrangle.

2.2 Site Description

The Lenz Oil site is bounded by the Atchison, Topeka, and Santa Fe Railroad to the northwest;

Illinois Route 83 to the southwest; Jeans Road to the southeast; and a private residence/small

business to the northeast. The site is legally described as follows:

Lot 3 of Jacob J. Jeans plat of survey as part of the southeast quarter of Section
11, Township 37 North, Range 11 East of the 3rd principal meridian, in DuPage
County, Illinois, according to the Plat thereof recorded October 7, 1950 as
document 606585, except the part of Lot 3 lying northeast of a line perpendicular
to Jeans Road from a point which is 202.0 feet southwest, as measured along the
southeastern line of Lot 3, of the southeastern corner of Lot 3.

ERM-North Central, Inc. (ERM-North Central) retained Patrick Engineering to perform a

boundary and topographic survey of the 4.9-acre Lenz Oil site and the area surrounding the site.

A base map, illustrating the topography of the site and all pertinent site features, was produced

from the survey data (Figure 2-2). A 100-foot grid was established on the site to ensure the

accurate location of sample points. As illustrated on Figure 2-2, the site is currently a vacant

grassy area containing a radio antenna, several monitoring wells, a fire hydrant, and two

underground utility manways.
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2.3 Physiography

The Lenz Oil site is located in the Wheaton Morainal Country Subsection of the Great Lakes

Section of the Central Lowland Physiographic Provence (Willman, 1971). In general, the

Wheaton Morainal Country is characterized by physiographic features sculpted by continental

glaciers. It contains rough knob and kettle topography, kames, kame terraces, and eskers, all

of which are among the youngest Wisconsinan drift deposits. This widespread mantle of glacial

drift was deposited over an irregular bedrock erosional surface. The thickness of the drift

varies, depending on the nature of the bedrock topography, the glacial history, and the amount

of post-glacial erosion.

The physiography of the area immediately surrounding the Lenz Oil site is one of undulating

uplands, which have been dissected by well-developed drainage channels and rivers. The

uplands are characteristic of the rough-surfaced moraines of the Valparaiso Morainic System,

portions of which contain pot-hole lakes and wetland areas. Erosion along the Des Plaines River

has removed the glacial deposits along the river pathway, thereby exposing the underlying

bedrock in a number of areas.

The Lenz Oil site is located in the flood plain of the Des Plaines River, where the river cuts

through the rough knob and kettle topography of the Valparaiso Morainic System. As shown

on Figure 2-1, the site is situated at the base of a 75-foot bluff that defines the northern

boundary of the Des Plaines River Valley. The river valley is relatively smooth and flat

compared to the adjacent moraine deposits. The Des Plaines River is approximately 600 feet

southeast of the site, and the Chicago Sanitary and Ship Canal is an additional 800 feet beyond

the Des Plaines River. On the north side of the Des Plaines River, the regional slope is toward

the southeast (i.e., toward the river); however, the site topography has been modified, and part

of the site now slopes toward the northwest, where a small ephemeral drainage ditch is situated.

The elevation of the site is approximately 600 feet above sea level.
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2.4 Land Use

The Lenz Oil site and most of the surrounding area are either idle and undeveloped or used for

commercial, light industrial, or residential purposes (Figure 2-3). The site itself is currently

vacant and idle. Immediately northwest of the site, the Atchison, Topeka, and Sante Fe Railroad

operates an active railroad line. The land northwest of the railroad is primarily wooded open

land with a few isolated residential and commercial properties. The areas immediately northeast

and southeast of the Lenz Oil site are used for residential purposes; however, large portions of

the land are undeveloped and idle. Further east of the site, the land is utilized for commercial

and light industrial purposes (i.e., auto wrecking, fire wood cutting, and paving). The property

southwest of the site is also used for commercial purposes (i.e., a large auto wrecking facility).

The land south of the Lenz Oil site, between the Des Plaines River and the Chicago Sanitary and

Ship Canal, consists of wetlands and idle woodland.

There are several notable land use features outside the immediate vicinity of the Lenz Oil site.

The Argonne National Laboratory reservation is located approximately 1,400 feet northwest of

the site. The southern border of the community of Downers Grove is situated approximately

3,500 feet north of the site. Much of the area southeast of the site, across the Des Plaines River

and the Chicago Sanitary and Ship Canal, consists of forest preserve and wetlands. Finally,

there are several large industrial complexes situated along the Des Plaines River, both upstream

and downstream of the Lenz Oil site.

2.5 Site Access

Access to the Lenz Oil site is controlled by a combination of wire, chain-link, and wooden

fencing. As shown on Figure 2-2, the fencing is continuous along the southeastern half of the

site, but gaps in the fencing occur in the northern and western corners of the site. Two gates
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in the fencing along Jeans Road, which are secured with chains and locks, serve as the primary

entry points to the site. No on-site personnel control access to the property.

2.6 Surface Water Hydrology

The Lenz Oil site is located within the Des Plaines River subbasin of the Mississippi River

watershed. It is situated within the Des Plaines River Valley, which contains the Chicago

Sanitary and Ship Canal, the Illinois and Michigan Canal, and the Des Plaines River/Diversion

Channel (Figure 2-1). The Des Plaines River and the Chicago Sanitary and Ship Canal merge

into a single river approximately three miles north of Joliet. The Calumet Sag Channel, which

is an extension of the Little Calumet River, discharges to the Chicago Sanitary and Ship Canal,

approximately 3/4 miles southwest of the Lenz Oil site (Figure 2-1). All of surface water in the

Des Plaines River Valley flows to the southwest and eventually empties into the Mississippi

River. The Des Plaines River is approximately 200 feet wide at its closest approach to the Lenz

Oil site; whereas the adjacent Chicago Sanitary and Ship Canal is approximately 150 feet wide

at the same location. According to the Illinois State Water Survey (ISWS), the discharge of the

Des Plaines River in the vicinity of the site (i.e., the Riverside gage) ranged from 147 cubic feet

per second (cfs) to 3,720 cfs in 1989. The maximum flow recorded in Des Plaines River since

installation of the Riverside gage in 1943 is 9,770 cfs. Based on measurements taken at the

Romeoville gage, discharge in the Chicago Sanitary and Ship Canal ranged from 1,790 cfs to

12,800 cfs in 1989. The maximum flow recorded in the Chicago Sanitary and Ship Canal since

1974 is 16,300 cfs.

Surface water runoff from the Lenz Oil site and the immediate vicinity of the site either

infiltrates the soil or discharges to the Des Plaines River. There are no permanent storm sewer

or draining systems to direct surface water runoff from the site. However, a small ephemeral

drainage ditch, situated along the northwest border of the site, is the recipient of surface water

runoff from the northern half of the site and from the area northwest of the site. This drainage
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ditch apparently meanders through the auto wrecking facility southwest of the site and eventually

discharges to the Des Plaines River. Although pot-hole lakes are common in the upland areas

surrounding the site and several wetland areas are located in the Des Plaines River Valley, no

permanent surface water bodies are situated within the bounds of the Lenz Oil site.

2.7 Geology

2.7.1 Stratigraphy of Southeastern DuPage County

The geology of southeastern DuPage County consists of a thick sequence of Silurian bedrock

overlain by Quaternary glacial drift and alluvial deposits. A generalized Stratigraphic column

for the Chicago area is shown on Figure 2-4. The uppermost bedrock in the study area is

Silurian dolomite of the Racine Formation, which is the uppermost unit in the Niagaran Series

(Willman, 1971). The Racine Formation is a light-gray, pure to silty, sometimes cherty, well-

bedded dolomite. The formation crops out: (1) along the northern bluffs of the Des Plaines

River Valley, (2) along the banks of the Des Plaines River and the Chicago Sanitary and Ship

Canal, (3) on valley floors of large tributary streams, and (4) in quarries in the vicinity of the

site.

Underlying the Racine Formation are the Sugar Run and Joliet Formations, which are also part

of the Niagaran Series, and the Kankakee and El wood Formations, which are part of the

Alexandrian Series (Wiliman, 1971). The lithologies of these formations are similar to the

overlying Racine Formation. The thickness of the Silurian dolomite varies across southeastern

DuPage County because of differential pre-glacial and post-glacial erosion of the bedrock

surface. A test boring drilled in the Palos Forest Preserve, which is across the Des Plaines

River Valley from the Lenz Oil site, encountered 171 feet of Silurian dolomite before

penetrating the underlying bedrock unit (Nicholas and Healy, 1988).
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The bedrock surface in southeastern DuPage County is an irregular plain, most of which was

shaped by Pleistocene glacial erosion (Willman, et al., 1975). Data from outcrops and borings

show that the bedrock has a gently rolling, dissected surface with a well-integrated drainage

pattern. A number of deep (up to 150 feet) paleo-river valleys were cut into the underlying

bedrock during a major deglaciation event in the area. According to Zeizel and others (1962),

the orientation of the paleo-river valleys in DuPage County is controlled by major joints sets in

the underlying bedrock. Furthermore, preliminary interpretation of recently compiled seismic-

refraction data collected by Nicholas and Healy (1988) suggests that the bedrock surface is a

former karst plain. Outcrop and boring data support the karst plain interpretation by

documenting the presence of a weathered zone, up to 5 feet thick, at the top of the Silurian

dolomite.

Unconsolidated deposits of Quaternary age overlie the Silurian bedrock throughout southeastern

DuPage County, except where it has been removed by man or erosion and the underlying

bedrock is exposed (Willman, 1971). Most of the unconsolidated deposits consist of Pleistocene

glacial drift. The glacial drift is generally of Wisconsinan age and consists primarily of the

Wadsworth Till Member of the Wedron Formation, which is a silty and pebbly clay till with

local beds of sandy to gravelly moraine deposits (Willman and Lineback, 1970). The

Wadsworth Till Member is widespread in uplaid areas, but has been removed by erosion from

the Des Plaines River Valley. A thin veneer of Holocene alluvium is present along portions of

the Des Plaines River Valley. The alluvium consists of valley-train deposits of the Mackinaw

Member of the Henry Formation (Willman and Lineback, 1970). The Mackinaw Member is a

poorly sorted, silty sand with local deposits of sandy gravel.
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2.7.2 Stratigraphy of the Lenz Oil Site

Eleven Stratigraphic borings have been drilled during previous environmental investigations of

the Lenz Oil site. The approximate locations of these borings are shown in Figure 2-5, and

copies of the original geologic and well construction logs are included as Appendices A and B,

respectively. As shown on Figures 2-6 and 2-7, the Racine Dolomite was encountered at the

site at depths ranging from 6.0 to 24.5 feet below ground surface. The bedrock is rubbly at the

top and fractured throughout the encountered interval. In general, the bedrock surface becomes

shallower toward the southeast; however, on a small scale, the bedrock surface is extremely

irregular.

The dolomitic bedrock is directly overlain by a bed of silty dolomitic gravel with varying

amounts of sand and clay. This deposit was interpreted as glacial outwash by the IEPA physical

measurement unit, but it is more likely a layer of weathered dolomite that has escaped erosion

and redeposition. A bed of silt, containing variable amounts of sand, clay, and gravel, overlies

the weathered dolomite. These poorly sorted deposits are either valley train sediments of the

Mackinaw Member of the Henry Formation or, more likely, alluvial deposits associated with

the Des Plaines River.

2.7.3 Structural Geology and Regional Fracture Analysis

All of northern Illinois, including the Lenz Oil site, is located within the Central Stable Region

tectonic province of the North American continent. The region is characterized by a sequence

of southward-thickening sedimentary strata overlying Precambrian basement rocks, which were

subject to a series of vertical crustal movements that formed broad basins and arches during the

Paleozoic and early Mesozoic time periods. The arches and basins subsequently have been

modified by local folding and faulting activity. The major geologic structures in the vicinity of

the Lenz Oil site include:
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o Illinois Basin - an oval-shaped basin with a depocenter located

south of the Lenz Oil site in South-Central Illinois. Strata in the

basin rises gently toward the Kankakee Arch in the northeast.

o Kankakee Arch - a northwest-southeast trending extension of the

Wisconsinan Arch. The Arch is a result of crustal uplift.

o Sandwich Fault Zone - a northwest-southeast trending vertical

fault, approximately 85 miles in length. The fault has about 900

feet of vertical displacement, and all movement along the fault is

post-Silurian and pre-Pleistocene.

The Lenz Oil site is located on the crest of the Kankakee Arch, near the northeastern edge of

the Illinois Basin. The southeastern extent of the Sandwich Fault Zone is approximately 23

miles southwest of the Lenz Oil site at its closest approach. Although all of these structural

features are presently inactive, past activity has strongly influenced the local character of

bedrock. For example, in the vicinity of the Lenz Oil s .e, the Silurian strata dip slightly to the

east and southeast because of the eastward plunge of the Kankakee Arch. Furthermore, tensile

stress from subsidence of the Michigan and Illinois Basins and uplift of the Wisconsinan and

Kankakee Arches has caused jointing in the brittle Silurian dolomite (Foote, 1982). Joints in

the dolomite occur in three mutually orthogonal sets, two of which are vertical and one of which

is horizontal (Nicholas and Healy, 1988). The vertical sets of joints were caused by structural

deformation, as noted above; whereas the horizontal set was formed as a result of carbonate

dissolution along bedding planes. According to Zeize! and others (1962), the orientation of

bedrock valleys in DuPage County is controlled by these major joint sets.

The U.S. Geological Survey conducted research into the orientation and spacing of joint sets in

the Silurian dolomite as part of their study to determine the geologic and hydrologic factors that
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control migration of tritium from a closed, low-level radioactive waste disposal site, located

approximately 1.5 miles southeast of the Lenz Oil site. The joint analyses included lineament

mapping, bedrock surface mapping, and studies of joint orientations exposed in outcrops of the

Silurian dolomite (Nicholas and Healy, 1988). The orientations of 156 vertical joints, measured

in two quarries were plotted on a rose diagram by plotting 1-unit length per joint and grouping

the joints into 5-degree sectors (Figure 2-8). A total of 106 linear structural features were

mapped on aerial photographs of the 25-square-mile area surrounding the low-level radioactive

waste disposal site and plotted on a rose diagram by using 1-unit length per 100 feet of

lineament length and grouping the lineaments into 5-degree sectors (Figure 2-8). The rose

diagram of the vertical joint orientations shows two orthogonal sets of joints: one set of joints

with an azimuth of 40 degrees, and the other set with an azimuth of 130 degrees. The rose

diagram of the lineaments reveals three major sets: two of which correspond to the vertical joint

sets and one set, which is oriented at 20 degrees azimuth and has no apparent analogy among

the vertical joint sets.

Zeizel and others (1962) and Foote (1982) have shown that the frequency and aperture of

vertical joints in the vicinity of the Lenz Oil site decrease with depth below the bedrock surface.

This interpretation is based on the assumption that private wells are generally set opposite the

most productive portion of an aquifer, which in the case of the Silurian dolomite would be the

most highly fractured portion of the aquifer. By plotting well frequency versus depth of

penetration into the Silurian dolomite, Zeizel and others (1962) concluded that the upper 60 feet

of the dolomite is the most productive portion of the aquifer. Although unconfirmed by direct

field measurements, significant fractures probably extend at least 60 feet into the dolomite;

however, this conclusion is preliminary and may not accurately describe the bedrock below the

Lenz Oil site.

Because Nicholas and Healy (1988) collected their lineament and vertical joint orientation data

from an area that included the Lenz Oil site, data from their study are considered applicable to
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the Lenz Oil investigation. However, as proposed in Section 5.1.9 of the Lenz Oil RI/FS Work

Plan (ERM-North Central, Inc., 1990), ERM-North Central conducted a regional fracture

analysis to independently verify the findings of previous investigations. This field investigation

was conducted between March 16 and April 7, 1991.

ERM-North Central performed reconnaissance of the area within approximately 1.5 miles of the

site to locate outcrops of the Silurian dolomite to be used for the collection of fracture data. The

Des Plaines River Channel, the Chicago Sanitary and Ship Canal, the Illinois and Michigan

Canal, and the Calumet Sag Channel were all investigated for bedrock exposures. Silurian

dolomite outcrops were observed in many areas along these canals and channels, but many of

the outcrops appeared to have been disturbed by construction activities. The best undisturbed

bedrock exposures were found at or near the Sag Quarries Recreation Area in the Palos Forest

Preserve (T37N, RUE, Sections 13 and 14). This area contains abandoned quarries and

extensive bedding plane exposures of the Silurian dolomite. The seven outcrops, selected for

collection of joint data, are shown on Figure 2-9.

The distribution of the 278 joint orientation measurements, which were collected from the seven

outcrops, are shown on Table 2-1 and Figure 2-10. The orientations of the joints were plotted

on rose diagrams by grouping the joints into 5-degree sectors and plotting 1-unit length per joint

(Figure 2-10). The rose diagram of all the joint measurements (Figure 2-10A) shows three

discrete sets of joints: (1) a primary set exhibiting an average azimuth of 132°, (2) a secondary

set exhibiting an average azimuth of 47°, and (3) a tertiary set exhibiting an average azimuth of

25°. Although these results closely approximate the results of Nicholas and Healy (1988), ERM-

North Central's data show a bi-modal distribution of the primary joint set orientations (Figure

2-10A). The joint set exhibits two prominent orientation nodes, one at 115° to 125° and the

other at 130° to 140°.
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Because the bi-modal distribution may be a result of construction activities along the Calumet

Sag Channel, ERM-North Central separated these data into two groups: measurements collected

near the channel (i.e., Outcrops #1 through #5) and measurements collected away from the

channel (i.e., Outcrops #6 and #7). Measurement data from each group were tabulated (Table

2-1) and plotted on rose diagrams (Figures 2-10B and 2-10C). The primary joint set

measurements taken from outcrops near the channel (Figure 2-10B) show the same bi-modal

distribution as the entire data set (Figure 2-10A). However, the primary joint set data collected

from the outcrops away from the channel form a single node at 130° to 140° (Figure 2-IOC).

This suggests that joints exhibiting an orientation of 115° to 125° are only found along the

Calumet Sag Channel and, thus, may be an artifact of blasting and construction along the

channel and not representative of natural conditions.

The joint orientation data from outcrops away from the channel (Figure 2-IOC) are the least

likely to have been affected by man-made causes and, thus, are considered the most

representative of regional vertical joint orientation patterns. These data suggest the presence of:

(1) a primary joint set with an average azimuth of 135°, (2) a secondary joint set oriented at

right angles to the primary joint set with an average azimuth of 45°, and (3) a minor tertiary

joint set with an average azimuth of 20°. These results are very similar to the vertical joint

orientation results reported by Nicholas and Healy (1988).

Because no information regarding the spacing and width of the vertical joints was found in the

published literature, ERM-North Central collected these measurements from the seven outcrops

described above. The width (or aperture) of the primary and secondary joints varies from tightly

closed to approximately 4 inches. The exposed joints are generally wider than the unexposed

joints, due to weathering. The spacing ranges from 0.5 to 36 inches and averages approximately

12 inches for the primary joints and from 8 to 24 inches and averages approximately 14 inches

for the secondary joints. The length and depth of the joints could not be accurately discerned
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because of limited bedrock exposure. Where present, the tertiary joints are prominent and

laterally extensive, but they were infrequently observed.

According to Nicholas and Healy (1988), horizontal joints along bedding planes are evident in

outcrops and from interpretation of borehole geophysical logs from borings drilled at the low-

level radioactive waste disposal site. Outcrops along the northern side of the Des Plaines River

Valley display prominent horizontal joints, hundreds of feet long. Many of the joints are

weathered, and some are several inches wide. Correlation of horizonal joints between borings

at the low-level radioactive waste disposal site is excellent, suggesting the joints are continuous

for at least 1,600 feet in the subsurface (Nicholas and Healy, 1988). The apertures of

subsurface horizonal joints were measured to be as wide as 2 feet. There is also evidence that

many horizontal joints have been infilled with sediment ranging in size from clay to sand.

Nicholas and Healy (1988) have classified all horizontal joints into two groups, subregional and

regional. Joints that are areally extensive are considered regional joints; whereas joints that are

located in bedrock highs and are truncated at the bedrock surface are classified as subregional

joints. Subregional joints are more commonly filled with glacial sediment than regional joints.

Based on their interpretation of borehole geophysical logs, Nicholas and Healy (1988) have

identified major regional joints at elevations of approximately 415, 440, 525, 550, and 565 feet

above sea level.

Based on the geological data collected by the IEPA and its contractors, the bedrock surface

below the Lenz Oil site occurs at elevations ranging from approximately 582 to 597 feet above

mean sea level. This corresponds to approximately 15 feet of bedrock in which horizontal joints

would be discontinuous. Therefore, subregional joints are expected to be encountered at

elevations above approximately 582 feet, and regional joints are expected below that elevation.

The uppermost regional joint reported by Nicholas and Healy (1988) occurred at an elevation
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of 565 feet, which may be encountered in some of the deep monitoring well borings drilled

during Phase I, Task 2 of the Lenz Oil RI/FS.

2.8 Hydrogeology

The regional hydrogeology of the area around the Lenz Oil site has been described by a number

of authors, including Zeizel and others (1962), Walker (1964), Kraatz (1964), Gibb (1965),

Sherman (1968), Smith (1946), Storm (1946), Olimpoi (1984), and Nicholas and Healy (1988).

The regional hydrogeological information presented in this section is a summary of these

previous reports. The hydrostratigraphic units used in this report are those of Zeizel and others

(1962). Hydrostratigraphic units are geologic units, which on the basis of character, origin,

Stratigraphic position, and water-bearing properties, act as distinct hydraulic systems. From top

to bottom, the hydrostratigraphic units defined in the vicinity of the Lenz Oil site are: (1) glacial

drift aquifers, (2) the Silurian dolomite aquifer, (3) the Maquoketa Formation aquiclude, (4) the

Cambrian-Ordovician aquifer, (5) the Eau Claire Formation aquiclude, and (6) the Mt. Simon

aquifer.

The glacial drift and Silurian dolomite aquifers are hydraulically separated from the underlying

Cambrian-Ordovician aquifer by the relatively impermeable shales of the intervening Maquoketa

Formation. The Cambrian-Ordovician aquifer is further separated from the deeper Mt. Simon

aquifer by the intervening impermeable beds of the Eau Claire Formation. A review of well

logs from private wells, located within a two-mile radius of the Lenz Oil site, has shown that

the Cambrian-Ordovician and the Mt. Simon aquifers are not utilized within the vicinity of the

site. The Cambrian-Ordovician and the Mt. Simon aquifers are not considered pertinent to this

investigation because of their lack of a receptor population and because they are isolated from

the shallow glacial drift and Silurian dolomite aquifers by up to 200 feet of Maquoketa shales.
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The aquifers pertinent to the investigation of the Lenz Oil site are the shallow glacial drift and

the Silurian dolomite aquifers. The glacial drift aquifers consist of relatively clean, coarse-

texture deposits of sand and gravel that occur erratically throughout the glacial drift. Three

categories of glacial drift aquifers are recognized in DuPage County: (1) surficial, (2)

interbedded, and (3) basal. Surficial glacial drift aquifers appear just below the land surface and

consist of sand and gravel deposits of glacial outwash origin. These deposits are generally

concentrated in the valleys of the major drainageways in the area. Because these deposits are

not laterally extensive, few producing wells are completed in surficial glacial drift aquifers.

Interbedded glacial drift aquifers are deposits of sand and gravel, which occur as lenticular or

sheet-like deposits, erratically distributed throughout the glacial drift. The sand and gravel beds

are generally interbedded with fine-grained glacial till. Although numerous, these interbedded

sand and gravel deposits are generally too thin and/or too discontinuous to yield producible

volumes of water. The basal glacial drift aquifers consist of sand and gravel deposits at the base

of the glacial drift, directly above the Silurian dolomite. These deposits are also extremely

variable in terms of thickness and lateral continuity. Although the basal drift aquifers have

relatively high permeabilities and produce sufficient volumes of water, they are generally

bypassed in favor of completing the well in the underlying dolomite. Although glacial drift

aquifers exceeding 40 feet in thickness are present within a two-mile radius of the Lenz Oil site,

a review of private well logs in that area has demonstrated that few private drinking water wells

are completed in the glacial drift aquifers.

The Silurian dolomite aquifer include rocks of the Niagaran and Alexandrian series. The depth

to the top of the Silurian dolomite aquifer (and consequently the thickness of the Silurian

dolomite aquifer) varies widely over short distances because of the irregular nature of the

bedrock surface. According to an aquifer thickness map by Zeizel and others (1962), the

thickness of the Silurian dolomite aquifer is between 150 and 200 feet thick below the Lenz Oil

site.
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Because the Silurian dolomite aquifer has a crystalline matrix rather thar a granular matrix,

ground water is primarily stored in secondary openings in the dolomite and moves through a

complex network of these secondary openings. The primary porosity of the dolomite (i.e.,

microscopic joints and small pore spaces in the crystalline matrix of the dolomite) is extremely

low and is considered insignificant in terms of ground water flow in this aquifer (Zeizel and

others, 1962; Nicholas and Healy, 1988). However, primary porosity may represent a relatively

large portion of the storage capacity of the aquifer. Most of the porosity and permeability in

the Silurian dolomite aquifer has a secondary origin (i.e, it was formed after the deposition and

consolidation of the rock). The most numerous types of secondary openings are joints and

fractures that were produced in the dolomite by deformation forces and later enlarged by

dissolution (Zeizel and others, 1962). According to Nicholas and Healy (1988), most ground

water flow in the dolomite occurs in large joints, especially horizontal joints. However, the total

void space represented by these fractures is relatively small compared with the total volume of

the rock unit.

Both Nicholas and Healy (1988) and Zeizel and others (1962) report that the weathered zone at

the top of the Silurian dolomite and the uppermost horizontal joints within the dolomite are the

major conduits for ground water flow in the aquifer. Joints that have been enlarged by solution

activity form the best conduits for migration of ground water. Surface and subsurface

investigations of the dolomite show that, in general, enlargement of joints by solution activity

has been greatest in the upper portion of the bedrock. Consequently, most wells in the vicinity

of the Lenz Oil site are completed in the upper 60 feet of the Silurian dolomite aquifer. Below

this depth, the unit has much less secondary porosity and a significantly reduced transmissivity.

According to Zeizel and others (1962), the Silurian dolomite aquifer has an extensive network

of interconnected joints, fractures, and solution cavities. Tne basis for this conclusion is: (1)

the reliability of the dolomite as a source of ground water, (2) the high yields of wells drilled

into the dolomite, and (3) the relatively uniform piezometric surface of shallow ground water

in the dolomite. Nicholas and Healy (1988) determined that horizontal joints below an elevation
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of approximately 570 feet form a regional ground water flow system that extends throughout the

Palos Forest Preserve, which is located across the Des Plaines River Valley from the site. It

is likely that the same set of horizontal joints extends below the Des Plaines River Valley and

underlies the Lenz Oil site.

Vertical joints in the Silurian dolomite aquifer result in an areal anisotropic transmissivity in the

aquifer. This conclusion was drawn by Nicholas and Healy (1988) after interpreting aquifer test

data from a ground water study at the Argonne National Laboratory site by using the

Papadopulos (1965) solution for anisotropic transmissivity. However, Nicholas and Healy

(1988) further concluded that, because the location of individual vertical joints and joint sets was

not known for their study area, the effect of vertical joints on ground water flow could not be

assessed.

Stratigraphic and water level data collected during previous investigations of the Lenz Oil site

show that the aquifer immediately below the site is composed of unconsolidated sand and gravel

deposits of alluvial origin and Silurian dolomite. These two units are hydraulically

interconnected via the intervening zone of weathered bedrock and a network of interconnected

vertical and horizontal joints.

The aquifer is unconfined, and flow is controlled principally by topography. Topographic highs

are usually areas of ground water recharge; and conversely, topographic lows are usually areas

of ground water discharge. Water level data collected by Nicholas and Healy (1988) from the

Paios Forest Preserve clearly demonstrate that ground water flows from the upland areas toward

the Des Plaines River Valley. Static water level data from geologic logs of private wells within

a two-mile radius of the Lenz Oil site further support the conclusion that ground water flow in

the Silurian dolomite aquifer is principally controlled by topography.
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Water level measurements were collected from the network of monitoring wells at the Lenz Oil

site by the Illinois Environmental Protection Agency (IEPA) on June 4, 1986, November 17,

1986, January 6, 1988, and March 2, 1988 (Table 2-2). Of these four rounds of water level

measurements, three rounds show that shallow ground water flows toward the southeast and

northeast, and that monitoring wells in cluster G-101 are upgradient of the site. An anomalously

high water level was recorded for cluster G-105 during the January 6, 1988 round of

measurements, which indicated that ground water was mounded around location G-105, and flow

was radial from the site. If the water level measurement from G-105 is eliminated from the

January 6, 1988 data set, the resulting ground water flow direction is consistent with the other

rounds of water level measurements.

ERM-North Central collected three rounds of water level measurements from the Lenz Oil

monitoring wells on January 29, 1991, February 26, 1991, and March 20, 1991, respectively,

these measurements, which are shown in Table 2-2, indicate that shallow ground water flow is

toward the south, southeast, east, and northeast. As illustrated on the water table maps (Figures

2-9, 2-10, and 2-11) developed from the monthly water level data, the direction of ground water

flow appears to vary significantly over time. Some of the variability may be related to changes

in the set of monitoring wells from which data were collected. For example, because the

shallow well at G-104 was frozen during the January 29, 1991 round of measurements, data

from the deep well, which is only 5 feet deeper than the shallow well, was plotted with the

shallow wells. Furthermore, water level measurements from three new wells (i.e., MW-01S,

MW-04S. and MW-05S) were added to the March data set. Although the water level elevation

data sets are not the same, each set indicates shallow ground water below the site flows to the

south, southeast, east, and northeast. Final interpretations regarding water flow will be reserved

until several rounds of water level measurements are collected from the complete Phase I, Task

2 monitoring well network.
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Based on the regional topography and hydrogeology, the uplands northwest of the site are the

primary recharge areas for shallow ground water below the site, and the Des Plaines River is

probably the discharge area for shallow ground water flowing below the site. The horizontal

gradient in the shallow aquifer, as measured from monitoring wells at the Lenz Oil site, is

approximately 0.003. The potentiometric head measured in monitoring wells that straddle the

water table is 0.17 to 2.62 feet higher than the head measured in monitoring wells screened

several feet below the water table. These measurements indicate a downward vertical gradient

of 0.013 to 0.444 and a potential for recharge from the water table to the base of the aquifer.

Although ii is likely that seasonal variations in the stage of the Des Plaines River affects the

ground water flow rate below the Lenz Oil site, this has not yet been confirmed by seasonal

water level measurements.

Nicholas and Shapiro (1986) conducted a preliminary hydraulic characterization of the Silurian

dolomite aquifer beneath the low-level radioactive waste disposal site by using single-hole packer

tests at 10-foot intervals in boreholes at their site. To characterize the hydraulic conductivity

of the solution-enlarged joint sets, they assumed that each joint is hydraulically analogous to an

infinite confined aquifer that is bounded above and below by an impervious dolomite matrix.

The uppermost joint set did not fit this assumption because it is hydraulically interconnected with

the weathered bedrock zone at the drift-dolomite contact and thus responded like an unconfmed

aquifer. Estimated values of the hydraulic conductivity for the joint sets range from 2.0 x 10~3

to 1.0 x 10"2 feet/second. The hydraulic conductivity of dolomite contains secondary porosity

features, which are less well connected than the joint sets, is approximately 3.0 x 10"5

feet/second. The hydraulic conductivity of the dolomite matrix, if it contained only primary

porosity, is estimated to be considerably less than 3.0 x Ifr5 feet/second.
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3.0 SITE BACKGROUND

3.1 History of Ownership

The following is a chronological summary of the ownership history of the Lenz Oil Service, Inc.

property, located at Route 1, Lemont, Illinois 60439. The legal description of this property is

presented in Section 2.2 of this Technical Memorandum.

o 1960 to 1980

Owner: Lenz Oil Service, Inc.

President: Winston Lenz

o 1980 - present

Owner: Lenz Oil Service, Inc.

President: Charles Russell

3.2 History of Waste Transport, Storage, and Disposal

Winston Lenz of Hinsdale, Illinois began operating Lenz Oil Service, Inc. in April 1961. The

business originally collected waste oils from local service stations and other small businesses;

temporarily stored the waste oils in tanks located at the Lenz Oil Service, Inc. facility; and then

shipped the waste oils to local recycling facilities. It also supplied oils and construction

materials for roadwork projects. In 1980, Charles Russell purchased the Lenz Oil Service, Inc.

stock and took over the operation of the facility. Sometime prior to December 1980, the waste

oil collection, storage, and transport operation was expanded to include waste solvents. This

portion of the operation involved: (1) collecting spent solvents from local commercial and

industrial facilities, (2) transporting the waste solvents in tank trucks licensed for hauling special
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waste, (3) temporarily storing the solvents in permanent tanks at the Lenz Oil Service, Inc.

facility, and (4) transporting the waste solvents to a local recycling facility.

The waste transport, storage, and disposal activities conducted at the Lenz Oil Service, Inc.

facility are not documented in regulatory files for the time period between April 1961 and

October 1980. Based on the aerial photograph analysis, which is described in further detail in

Section 3.4, the on-site storage capacity for waste oils and spent solvents expanded considerably

from 1961 through 1981. No further expansion occurred after 1981. Records describing the

types and quantities of waste oils and solvents handled by the Lenz Oil Service, Inc. facility

during 1980 and 1981, which are probably the peak years of operation for the facility, are

summarized on Table 3-1. Non-waste materials that were stored at the site during 1980 and

1981 are summarized on Table 3-2. These records document the relatively small volume of

waste solvents handled by Lenz Oil Service, Inc. compared to the volume of waste oils handled

by the facility. Although the waste oils included transformer oil (which may have contained

PCBs), the oils were not tested or segregated at the Lenz Oil facility. These mixed waste oils

were shipped via tanker truck to a local waste oil recycler on a weekly basis. Spent solvents

were allegedly tested by the generator prior to collection by Lenz Oil Service, Inc. According

to a letter from Charles Russell to IEPA, the spent solvents were shipped out to a recycler as

soon as they were received. However, it is unclear whether or not the solvents were temporarily

stored at the Lenz Oil Service, Inc. facility and whether or not the solvents were mixed.

IEPA began keeping records of the waste stream handled at the Lenz Oil Service, Inc. facility

sometime after 1983. The 1984 waste stream of the Lenz Oil Service, Inc. facility is

summarized on Table 3-3. Tnis summary, which is based on an IEPA report, suggests that the

types of wastes accepted by the Lenz Oil Service, Inc. facility were the same as those accepted

in 1980 and 1981, but that the volume, of waste handled in 1984 was approximately 50 percent

less than the voiume handled in 1980 and 1981. IEPA used waste manifest records to calculate

the approximate total volume of waste transported to and from the Lenz Oil Service, Inc. facility
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between the time that manifest records were first required and May 24, 1986, which is after the

Lenz Oil Service, Inc. facility ceased operation. A summary of the total waste stream for the

Lenz Oil Site during that period is presented on Table 3-4.

According to the IEPA (1985), Lenz Oil Service, Inc. ceased to operate in November 1985. In

April 1986, Charles Russell filed for bankruptcy and abandoned the facility completely (IEPA,

1985). At the time the facility was abandoned, the following features were located on the site:

a wood-frame office building, a concrete-block maintenance building, a concrete parking shed,

a metal structure, two monitoring wells (OW-1 and OW-2), a number of aboveground and

underground tanks, several tank trucks, a former surface impoundment area, and a cinder pile

(Figure 3-1). A fence with two access gates along Jeans Road enclosed the active portion of the

facility. The following storage vessels were located at the Lenz Oil Service, Inc. facility in

early !985:

o Three high-capacity (30,000- to 80,000-gallon) underground,

unlined, concrete storage tanks.

o Fourteen (14) low- to moderate-capacity aboveground or partially

buried steel tanks.

o Six low-capacity underground steel tanks.

o Nine tanker trucks with a total capacity of over 30,000 gallons.

o A drum storage area containing approximately 200 drums.

o Three surface impoundments constructed of porous cinder-type

material that were used for hazardous waste storage.
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Beginning in 1980, Lenz Oil Service, Inc. attempted to acquire the necessary permits required

to operate a waste oil and spent solvent storage and transfer facility in the State of Illinois. In

response to an IEPA inspection of the facility on October 2, 1980, and the subsequent

notification that the facility was operating without the required permits, Lenz Oil Service, Inc.

applied for a permit to operate a waste management site at their facility. The IEPA issued the

necessary permit to operate a storage and transfer facility for waste oils and solvents on July 5,

1981. Because of reported ground water contamination at the site, special conditions in the

IEPA permit required Lenz Oil Service, Inc. to assess the extent of ground water contamination

caused by oils and grease at the site and submit a plan to: (1) limit further degradation, and (2)

upgrade the quality of ground water in the area (IEPA, 1981). Although Lenz Oil Service, Inc.

installed two monitoring wells on the site, there is no evidence indicating that a ground water

contamination study was conducted or that ground water remediation activities were undertaken.

On November 19, 1980, Lenz Oil Service, Inc. submitted an application to the USEPA for a

RCRA Part A Permit to store hazardous material in tanks at their facility. In December 1982,

USEPA issued a Consent Agreement and Compliance Order stating that Lenz Oil Service, Inc.

was operating their facility without an interim status permit. The site continued to operate and

was required to obtain the appropriate hazardous waste permits. During November of 1984,

Lenz Oil quit accepting hazardous waste (i.e., spent solvents); and on November 13, 1984, they

requested the withdrawal of the facility's Part A Permit, stating that the site no longer handled

hazardous waste. On February 5, 1985, Noble and Associates, on behalf of Lenz Oil Service.

Inc., submitted a closure plan for that portion of the facility (Tank #1) that handled hazardous

waste. IEPA confirmed that solvents were no longer being handled by the facility on February

6, 1985; and on July 22, 1985, IEPA approved a partial closure plan for Tank #1. However,

the tank was not closed before the facility ceased operations.

After numerous permit violations involving: (1) manifest infractions, (2) inadequate waste

handling practices, and (3) reported releases of hazardous waste to local ground water and
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surface water systems, the IEPA referred a law suit to the Illinois Attorney General's Office

alleging mismanagement of hazardous waste at the Lenz Oil Service, Inc. facility. In May 1985,

a complaint was filed in the Circuit Court of DuPage County, Illinois against Lenz Oil Service,

Inc. and Charles Russell. An Order, agreed upon by the parties, was entered by the Circuit

Com i in May 1985. The Order required Lenz Oil Service, Inc. and Charles Russell to initiate

immediate clean-up actions and to file a closure and compliance plan. After failing to carry out

major portions of the court order, Lenz Oil Service, Inc. ceased operations; and its owner,

Charles Russell, filed for bankruptcy in April 1986.

3.3 History of Response Actions

In response to the November 19, 1980 application to develop and operate a waste management

facility at the Lenz Oil Service, Inc. site, IEPA outlined several tasks that Lenz Oil Service, Inc.

had to complete prior to the issuance of the requested operating permit. Several of these tasks

were conducted by Soil Testing Services, Inc. (STS), on behalf of Lenz Oil Service, Inc. The

tasks conducted by STS included the preparation of a contingency plan, leak testing of the three

high-capacity underground storage tanks, installation of two monitoring wells (OW-1 and OW-

2), collection of ground water samples from the monitoring wells, and preparation of a plan to

limit further ground water degradation resulting from the operation of the Lenz Oil Service, Inc.

facility.

Ground water samples were collected from monitoring wells OW-1 and OW-2 on April 8, 1981,

October 23, 1981, and September 22, 1982. Oil and grease were detected in ground water

samples collected from both monitoring wells during each round of sampling. The downgradient

monitoring well (OW-2) exhibited the highest concentration of oil and grease each time. IEPA

records indicate that both monitoring wells were sampled on a quarterly basis and that the

samples were analyzed for a selected set of organic and inorganic constituents. Lenz Oil

Service, Inc. made no additional attempt beyond installing and sampling OW-1 and OW-2, to
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assess the extent of ground water contamination at their facility or to initiate a program to

upgrade the ground water quality in the vicinity of the site, as required under the operating

permit. However, in an attempt to prevent future degradation of the ground water quality by

the Lenz Oil Service, Inc. operation, Lenz Oil paved the area where waste oils and solvents

were transferred between tank trucks and underground storage tanks. This measure was

approved by IEPA and was completed by Lenz Oil Service, Inc. during the first quarter of 1982.

In response to reports that Lenz Oil Service, Inc. was discharging waste material from surface

impoundments at their facility to the drainage ditch north of their facility, IEPA notified Lenz

Oil Service, Inc. on February 7, 1985, that these discharges were an apparent violation of

Illinois statues. Lenz Oil Service, Inc. informed IEPA that the company was in the process of

pumping the liquid from the impoundments into on-site storage tanks where it would be held

until proper disposal could be arranged. The material in the surface impoundment was

reportedly crankcase oil with 10 to 20 percent water and was allegedly pumped into the

impoundments as an emergency measure following the malfunction of oil lines at the facility.

IEPA collected samples from the surface impoundment and the drainage ditch north of the

facility. The analysis of these samples revealed elevated concentrations of organic compounds

and metals in both samples. Pursuant to an anonymous complaint on April 24, 1985, IEPA

inspected the Lenz Oil Service, Inc. site again and noted the presence of a milky white substance

with a petroleum odor being discharged from the surface impoundments to the drainage ditch

north of the site.

Later in April 1985, IEPA referred a law suit to the Illinois Attorney General's Office alleging

illegal operation of surface impoundments by Lenz Oil Service, Inc. The parties quickly reached

an agreement order; and on May 30, 1985, an immediate clean-up plan was filed by Hamman

& Benn on behalf of Lenz Oil Service, Inc. Concurrent with the submittal of the immediate

clean-up plan, Lenz Oil Service, Inc.: (1) pumped all contaminated liquids on the site into tanks

for storage until approval for final disposal of the material was granted by IEPA, (2) recontoured
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the surface of the site to halt the spreading of potentially hazardous liquid, and (3) blocked the

flow of surface runoff to the drainage ditch north of the site. Arrangements were also made to

sample the soil in the surface impoundments and the ground water in the on-site wells. Changes

in operational procedures were also made to ensure that the use of the surface impoundments

as an emergency containment area was no longer necessary. A further clean-up plan was filed

by Hamman & Benn on behalf of Lenz Oil Service, Inc. on June 13, 1985.

In November 1985, the IEPA inspected the Lenz Oil Service, Inc. facility and observed that the

facility was in general disarray and appeared abandoned. During their inspection, the IEPA was

informed by Lenz Oil Service, Inc. personnel that the company was preparing to file for

bankruptcy later in the month. According to the inspection report, 25 percent of the facility

grounds were covered with standing oily water. Storage tanks were filled to the overflow point,

and it did not appear that the facility had adequate spill or leak containment structures. After

confirming the operating status of the facility and assessing the hazardous nature of the site, the

IEPA prepared a Record of Decision (ROD) for the Remedial Action required at the Lenz Oil

Service, Inc. site. The ROD was filed January 17, 1986 and amended January 15, 1987. The

amended ROD stated that the Remedial Action activities at the Lenz Oil Service, Inc. site would

be conducted in the following three phases: Phase I - Remedial Investigation, Phase II -

Emergency Remedial Action, and Phase III - Site Remediation.

Phase I Remedial Investigation activities were conducted by IEPA and its contractors (Wehran

Engineering Corp. and Petrochem Services, Inc.) between April 15, 1986 and November 30,

1986. The following tasks were completed during the Phase I Remedial Investigation:

o On-site drums, tanks, and tank trucks were inventoried, sampled,

and secured. Sample analyses indicated that the contents of the

drums were predominantly oils, solvents, and tar waste and that

the contents of the tanks and tank trucks were oils and solvents.
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o The site was surveyed with a magnetometer and a metal detector

to identify buried objects such as piping systems and drums. A

few small anomalies were identified, but the precise dimensions of

the anomalies could not be determined and the buried objects were

not identified.

o Numerous surface and subsurface soil samples were collected and

analyzed for organic compounds. Organic contaminants including

solvents and petroleum-based products were detected in the soils

at concentrations up to 2,000 ppm.

o Eleven (11) monitoring wells, arranged in five-well clusters, were

installed to evaluate the hydrogeology of the site and to assess the

ground water quality at several intervals, ranging from 8 to 38 feet

below ground level. Ground water samples contained various

volatile organic compounds, semivolatile organic compounds, and

some PCBs.

o Potentially explosive storage tanks were blanketed with nitrogen,

all tank penetrations were sealed, berms were constructed to

reduce off-site drainage, and a local contractor was hired to

conduct weekly inspections of the site to ensure that these

emergency measures were maintained.

Based on the results of the Phase I investigation, the IEPA defined the scope of the Emergency

Remedial Actions to be conducted under Phase II of the ROD. According to the ROD

addendum, the scope of the proposed Emergency Remedial Action activities was not intended

to result in complete restoration of the site. The activities were instituted to reduce the gross
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immediate environmental hazards presented by the liquids, drummed waste, and leaking

underground storage tanks at the site and, therefore, would result in remediation of

approximately 100 percent of the on-site liquids, 100 percent of the drummed waste, and 60

percent of the contaminants in the soil.

During Phase JJ, a mobile rotary kiln incinerator operated by ENSCO was set up at the site to

incinerate on-site liquids, drummed waste, and contaminated soil. According to Janssen (1988),

the following tasks were conducted as part of the Phase II Emergency Remedial Action Program:

o All drum, tank, and tank truck contents were incinerated.

o The drums were shredded and incinerated, and the tanks and tank

trucks were emptied, decontaminated, and transported off site.

o All aboveground and- underground structures were removed.

o Soil in the vicinity of the underground storage tank farms and

buried drums was excavated to a depth of 9 to 11 feet (i.e., the top

of bedrock) and incinerated (see main excavation area. Figure 3-

3).

o Hot spots in the area of the former surface impoundments were

excavated and incinerated.

o In April 1988, municipal water was made available to residences

on Jeans Road and all residences formally using private wells in

the immediate vicinity of the site.
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A total of 21,000 tons of contaminated soil was excavated and incinerated, and the ash was

returned to the excavation area (Figure 3-3). The quantities of soil removed from the main

excavation area and from hot spots outside the main excavation area are unknown. Excavation

of contaminated soil was reportedly carried out until bedrock was encountered in the vertical

direction and until the native soil lateral to the excavation area was found to contain less than

5 ppm total volatile organic compounds. This was achieved in most places at a depth of 9 to

11 feet below ground surface, which corresponds with the top of bedrock. During remediation

of soil in the main excavation area, the IEPA had a 10-mil (0.0001-inch) layer of pond-liner-

grade visqueen installed above the bedrock, at the base of the excavation pit. Visqueen was

installed manually, and overlapping layers of the visqueen were solvent welded. The liner

covers the entire main excavation area, including the floor, sidewalls, and approximately one

(1) foot of the level ground surrounding the excavated area. Incinerator ash was then placed

above the visqueen as backfill material. The hot spot excavation areas were not lined witn

visqueen, but were backfilled with clean material rather than incinerator ash. Information

concerning the soil excavation, liner installation and incineration activities was gathered from

Janssen (1988), Janssen (1990), IEPA (1990) and Gardenour (1990).

According to the amended ROD, IEPA had intended to construct a slurry wall dividing and

segregating the highly contaminated portion of the Lenz Oil Service, Inc. facility (the southwest

one-half of the operating site) from the less contaminated (northeast) portion of the site. There

is no indication in the Phase n records that this slurry wall v/as constructed. The amended ROD

also calls for the design and installation of a permanent cap over the portion of the Lenz Oil

Service, Inc. site that met clean-up objectives. Other than covering the site with top soil and

planting grass, there is no indication that a permanent cap was constructed at the site (Figure 3-

3). Phase II activities were completed in July 1988.
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Phase HJ of the amended IEPA ROD was to be conducted simultaneously with Phase II and was

to include placing the Lenz Oil Service, Inc. site on the CERCLIS list and conducting the

required screening activities to score the site for the National Priorities List (NPL). Assuming

the site scored high enough to be placed on the NPL, an RI/FS would be conducted at the site,

an appropriate remedy would be designed and constructed, and the IEPA would petition the

USEPA for the State's cost-share reimbursement of non-federal expenditures.

On October 23, 1984, the IEPA identified the Lenz Oil Service, Inc. site as a potential

hazardous waste site to the USEPA in the form of a Preliminary Assessment (USEPA, 1984).

A site inspection was conducted by Wehran Engineering, and a potential hazardous waste site

inspection report was submitted on August 14, 1987. On October 2, 1987, a Hazard Ranking

Score (HRS) report for the Lenz Oil Service, Inc. site was filed with USEPA Region V. The

USEPA proposed that the Lenz Oil site be included on the National Priorities List (NPL) in June

1988 with a HRS score of 42.33 (USEPA, 1987). The score was based on conditions at the

facility that existed prior to the lEPA's Emergency Remedial Activities. The NPL listing

became final in September 1989. On November 28, 1989, the USEPA and the Lenz Oil

Service, Inc. Participating Respondents signed an Administrative Order by Consent to perform

an RI/FS of the Lenz Oil Service, Inc. site. In accordance with the Consent Order, ERM-North

Central, on behalf of the Lenz Oil Service, Inc. Participating Respondents, submitted an RI/FS

Work Plan for the Lenz Oil Service, Inc. site to the USEPA on January 22, 1990. The Work

Plan was approved by USEPA Region V and the IEPA on December 18, 1990.

On March 30, 1988, the Lenz Oil Service, Inc. Participating Respondents entered into a judicial

Consent Decree with the IEPA and the State of Illinois that constitutes a full settlement of certain

current and future site clean-up costs (DuPage County Circuit Court, 1988). The Consent

Decree provides that in the event the USEPA requires additional remedial activities at the site,

other than ground water remediation, such additional remediation "shall be dealt with by the

State."
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3.4 Historical Aerial Photograph Analysis

ERM conducted an analysis of historical and current aerial photographs of the Lenz Oil site to

better assess the history of operations at the site. All of the aerial photographs of the site

available from the U.S. Department of Agriculture were reviewed. These photographs document

the physical conditions and the expansion of operations at the Lenz Oil site. Seven black and

white photographs representing a period of 34 years (1954-1988) were used as part of this

analysis. Photographs from 1954, 1961, 1967, 1971, 1974, 1981, and 1988 were reviewed and

interpreted. Table 3-5 provides summary information on the aerial photographs used for

analysis.

Topics addressed in the photo analysis include: (1) operations expansion, (2) storage areas, (3)

waste disposal areas, and (4) drainage patterns. The results of the analysis are shown on seven

annotated figures (Figures 3-4 to 3-10), each representing a interpretation of an aerial

photograph.

3.4.1 1954 Aerial Photograph

The 1954 photograph (Figure 3-4) shows the condition of the site prior to the establishment of

the Lenz Oil facility. The site was mainly an open field with portions of the east side of the site

covered with woods. The vegetation on the east half of the site was a darker shade than the

vegetation on the west half of the site. The reason for the variation in vegetation color is

unknown.

Two buildings existed at the east corner of the site. The westernmost building may be a

residence or former residence; the other is a garage or large shed. A drainage ditch and railroad
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tracks were adjacent to the northwest boundary of the site. A farm was located to the south,

across Jeans Road from the site. The site was bound by State Route 83 to the west and a

wooded area (future Convin Lenz residence) to the east.

3.4.2 1961 Aerial Photograph

Based on changes in site features shown on the 1954 and 1961 photographs, it is clear that Lenz

Oil Services, Inc. began operating between 1954 and 1961. By 1961 (Figure 3-5), a

maintenance building had been constructed at the south-central portion of the site, and the

underground tank farm immediately north of the maintenance building was in place.

Aboveground tanks, tankers, and possibly drums were located in an area west of the

underground tank farm. Immediately west of this location was a cleared area or a cement pad.

At least three tank trucks were parked on the site. The house noted on the 1954 photograph may

have been converted to an office building by the time the 1961 photograph was taken.

3.4.3 1967 Aerial Photograph

Between 1961 and 1967 (Figure 3-6), another underground tank farm was constructed north of

the underground tank farm noted in the 1961 photograph, and a cluster of aboveground tanks

was established west of the underground tank farm. An area of disturbed soil and/or

unidentified objects was located to the east of the southern underground tank farm. A parking

shed, located in the western portion of the site, was also constructed between 1961 and 1967.

The south half of the parking shed was covered with a roof in 1967, but the north half of the

shed was not yet covered. A trailer or mobile home was situated just east of the property, and

an area of scattered unknown objects was located immediately northeast of the mobile home.

Several tank trucks were parked on the site.
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3.4.4 1971 Aerial Photograph

Three aboveground tanks were installed around the maintenance building between 1967 and 1971

(Figure 3-7). A metal shed was constructed between the three underground tank farms north

of the maintenance building. Another underground tank farm was built immediately west of the

aboveground tank farm located on the western portion of the site. The north half of the parking

shed was covered by 1971. A surface impoundment, containing liquid, was present for the first

time in the 1971 photograph. Two large areas of disturbed ground and/or unidentified objects

surrounded the impoundment. Several tank trucks were parked around the site, which may have

been partially enclosed with a fence.

3.4.5 1974 Aerial Photograph

Two large cylindrical aboveground tanks were added near the center of the property between

1971 and 1974 (Figure 3-8). A large rectangular aboveground tank was installed north of the

cylindrical tanks. Another tank farm was constructed north of this large rectangular

aboveground tank. The surface impoundment was still present in 1974 and still contained liquid.

Several tank trucks were parked around the site. A mobile home or tank truck was located just

east of the site, on the Corwin Lenz property.

3.4.6 1981 Aerial Photograph

Additional aboveground tanks were added to the tank farm north of the cylindrical tanks (Figure

3-9). A small underground tank farm was added east and adjacent to the aboveground tank

farm, located east of the parking shed. The surface impoundment noted in previous photographs

may have been present in 1981, but it is not clear from the photograph. Because of the apparent

absence of water in the area (as shown on the 1981 photograph), this feature may be the
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previously identified surface impoundment or a cinder pile. Several tank ^jcks were parked

around the site.

3.4.7 1988 Aerial Photograph

It is clear from the 1988 photograph (Figure 3-10) that operations had ceased at the Lenz Oil

Service, Inc. facility by that time and that remedial activities had begun. An incinerator and a

support area were established on the east side of the site. Approximately 75 percent of the site

appeared to have been excavated to various degrees. However, the site's main structures (i.e.,

the maintenance building, parking shed, and office building) were still present.
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4.0 NATURE AND EXTENT OF CONTAMINATION

4.1 Preliminary Conceptual Site Model

A preh'minary conceptual site model has been developed for the Lenz Oil site that represents the

contaminants present, their routes of migration, and potential receptors (Figure 4-1). The

purpose of the conceptual model is to aid in the selection of sampling locations and to help

identify and evaluate potential remedial alternatives. Information obtained during the RI

activities will be used to fine tune the model.

The model was developed by considering and evaluating: (1) the documented history of

activities conducted at the Lenz Oil site, and (2) the data collected during the remedial activities

undertaken by EEPA and its contractors (see Section 3.3). Because some remedial activities have

already been conducted at the site, this model attempts to reflect both pre- and post-remediation

conditions at the site. The following subsections describe each aspect of the conceptual model

in further detail.

4.2 Primary Contamination Sources

Four primary sources of contamination were identified at the Lenz Oil site: drums, tanks, tank

trucks, and surface impoundments. According to IEPA records, a total of 197 drums, 27 tanks,

8 tank trucks, and 3 surface impoundments were located at the site. Although the contents of

some of these sources were sampled and analyzed prior to 1986, a coordinated sampling effort

was not conducted until the summer and fall of 1986. The permanent locations of the tank farms

and drum storage areas are shown on Figures 3-1 and 3-2. An approximate location of the

surface impoundment area is also indicated on these figures; however, the impoundments were
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allegedly moved several times during the operation of the Lenz Oil facility and were not present

during the time the IEPA conducted remedial activities.

ERM-North Central divided the laboratory analytical results for the primary sources into groups

representing drums, tanks, tank trucks, and surface impoundments. The analytical results show

that the drums, tanks, and tank trucks contained similar types and concentrations of

contamination. Because of their similar contaminant characteristics and their proximity to each

other, the drums, tanks and tank trucks are considered a single homogenous primary source. As

shown in Table 4-1, the drums, tanks, and tank trucks contained elevated concentrations of

metals, cyanide, semivolatile organic compounds, volatile organic compounds, and, to a lesser

degree, PCB contamination.

The surface impoundment located in the northeastern section of the site was inspected by the

IEPA on April 24, 1986 and according to the IEPA inspection report, the contents of the

impoundment consisted of a milky white substance with a petroleum odor. ERM-North Central

reviewed the limited analytical data describing the contents of this impoundment area; these data

indicate elevated concentrations of organics and metals (Table 4-2). Although the contaminant

characteristics are similar to those of the drums, tanks, and tank trucks, the surface

impoundment will be considered a separate primary source because of its separate location and

potential differences in primary release mechanisms.

Because the foregoing primary sources were incinerated by the IEPA in 1986, they have not

contributed to further contamination at the site. However, due to poor operating procedures and

inadequate housekeeping practices by Lenz Oil Service, Inc., contaminants were released to the

on-site soil prior to the IEPA remedial activities. Because the analytical results discussed in this

section represent only a small portion of the waste handled by Lenz Oil Service, Inc., these data

may not fully describe the types and concentration ranges of contaminants released to the environment.
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4.3 Primary Release Mechanisms

The primary release mechanisms of contaminants at the Lenz Oil site include surface water

runoff, infiltration, volatile emissions, and transport by dust and other paniculate matter (see

Figure 4-1). An EEPA site inspection conducted in November 1985 indicated that 25 percent

of the facility grounds were covered with standing oily water. Storage tanks were reported to

be at the overflow points and did not appear to have adequate spill or leak protection. Also, as

noted previously, the contents of the surface impoundment were directly discharged into the

drainage ditch on the north side of the facility.

Based on EEPA's records and the characteristics of contaminants in the primary sources, all of

the aforementioned primary release mechanisms contributed to the release of contamination.

Perhaps the most significant release mechanisms were spillage and leakage from drums, tanks,

and tank trucks resulting in subsequent contaminated surface water runoff and infiltration into

the area soils.

4.4 Secondary Contamination Sources

Surface and subsurface soils on the Lenz Oil site were sampled and analyzed by the IEPA and

its contractors in 1986 (Wehran Engineering, 1987). Although the majority of the soil samples

were taken from the northeastern side of the site, samples were collected from various locations

and depths across the entire site (Figure 3-2). Insufficient data exist to characterize soil

contamination around some of the primary sources, and* the analytical results that do exist

generally show similar contaminant types and concentration ranges regardless of proximity to

individual primary sources areas. Furthermore, the soil samples contained many of the same

contaminants detected in the primary sources, but at lower concentrations (Table 4-3). Only a

few soil samples contained higher concentrations of contaminants than the primary sources.
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As indicated in Section 3.3, approximately 21,000 tons of on-site contaminated soils were

excavated and incinerated. The relative quantities of soil removed from the main excavation

and areas considered as hot spots are, however, not known. Incinerated ash was used as backfill

material in the main excavation areas and, thus, represents another potential secondary source

of contamination. Samples of incinerated ash were collected by the IEPA and/or its contractor

to evaluate the effectiveness of the incinerator in reducing soil contamination and to document

the quality of the ash used to backfill the excavation area. Based on available analytical data,

it appears that samples of the ash were analyzed for semivolatile organic compounds and

occasionally volatile organic compounds. There is no record of metal analyses for the ash. As

indicated in Table 4-4, only a few samples of the ash contained semivolatile or volatile organic

contaminants at concentrations above the detection limits. It is unclear whether or not the

contaminated ash was further incinerated or if it was used as backfill. Analytical data from "tent

samples" show considerable organic contamination (Table 4-5), but the origin and final

destination of the "tent sample" material is unknown.

The analytical results for the incinerated ash are a measure of the post-remediation site

conditions in the main excavation area. Unfortunately, because the ash was analyzed for an

incomplete set of analytical parameters, the actual quality of the backfilled ash is unknown.

While the analytical results for the surface and subsurface soils are a measure of the pre-

remedial site conditions, only soils exhibiting a total volatile organic concentration greater than

5 ppm were excavated and incinerated. Thus, some contaminated soil remained at the site after

remediation. The IEPA is currently collecting soil samples from the incinerated ash backfill,

the native soil around the main excavation area, and the soil around the former surface

impoundment area. Analytical results from these soil samples will be used to re-evaluate the

contaminant characteristics of the secondary sources.
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4.5 Secondary Release Mechanisms

The release mechanisms for the secondary sources are similar to those identified for the primary

sources. The significant mechanisms in this case are infiltration/percolation, surface water

runoff, and dust and other particulate emissions. Infiltration/percolation releases contaminants

in the secondary sources (i.e., on-site soil and/or incinerated ash) directly to the ground water

migration pathway. Surface water runoff releases contaminants found in the surface soil and

incinerated ash directly to the surface water migration pathway and indirectly (i.e., through

infiltration/percolation as well) to the ground water migration pathway. Surface soil

contaminants may also be released to the air migration route via dust or other particulate

emissions.

Surface water runoff from the site appears to drain in a westerly direction along a well-defined

ditch on the north side of the facility. The drainage ditch directs flow towards the Des Plaines

River. Judging from the proximity of the river, the length of overland flow is estimated as

1,000 to 1,500 feet. Because of the generally flat terrain on and around the site, ponding during

rainfall events may occur, resulting in a natural attenuation of contaminants reaching the Des

Plaines River. Conversely, areas in which ponding occurs may act as short-term detention ponds

for conservative contaminants. During rainfall events, these areas may result in a "first flush"

of contamination in the runoff ultimately discharging into the Des Plaines River.

4.6 Migration Pathways

The ground water and surface water pathways are the most likely routes of migration for

contamination at the Lenz Oil site. Significant airborne contaminant migration is not considered

likely since all of the primary contaminant sources have been eliminated, which leaves dust and

other particulates generated from secondary contaminant sources as the only potential airborne
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material. Any direct contact and fire/explosion risks were probably eliminated by the IEPA

remediation of on-site soils. However, because not all of the on-site soils were remediated and

the composition of the backfill is unknown, secondary sources of contamination may still release

contamination to the air and pose a minor risk of direct contact.

The local ground water system is the primary migration pathway from the Lenz Oil site.

Samples collected from local monitoring wells and residential wells have documented the

presence of volatile organics, semivolatile organic, metals, and PCBs in the ground water

system. The PCBs were only detected in on-site monitoring wells near the source area. Table

4-6 shows the private wells sampled by IEPA, their locations, sampling dates, and the

parameters analyzed. The types of contaminants and ranges of concentrations detected in ground

water samples from private and monitoring wells are indicated in Tables 4-7 and 4-8,

respectively.

The highest concentration of ground water contamination is centered around the G-105

monitoring well cluster, which is located between the former northern tank farm and drum

storage area (Figure 4-2). Lesser amounts of contamination were detected to the south and

southeast, in well clusters G-102, G-104, and G-106. Several common laboratory contaminants,

were detected in the upgradient well cluster, G-101. Because all but one of these contaminants

were detected in the laboratory method blank, the upgradient samples are considered free of site-

related contamination.

The distribution of contaminants in ground water suggests the presence of a southeastward

migrating plume containing a variety of volatile organics, semivolatile organics, and metals.

The wells furthest from the site containing ground water contamination are G-102L, G102D, and

the Williams Bait Shop Residential Well. Low concentrations of several volatile organic

compounds and one semivolatile organic compound have been detected in all of these wells.
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Based on the IEPA ground water data from July 29, 1986 and June 30, 1987, the plume is

present at 30.8 feet below the ground surface and extends at least 60 feet downgradient of the

site.

Surface water and sediment in the drainage ditch adjacent to the Lenz Oil site are also potential

pathways of contaminant migration from the site. The drainage ditch flows into the Des Plaines

River southwest of the site. Based on our review of available site data, the potential effects of

contamination from the Lenz Oil site on the water and sediment in the drainage ditch have not

been previously evaluated.

4.7 Potential Receptors

One of the objectives of the Lenz Oil Service, Inc. RI, as stated in the Work Plan, is to identify

potential receptors of contamination migrating from the site. In an initial evaluation of potential

receptors, conducted prior to the preparation of the Work Plan, the following groups of potential

receptors were identified: ground water and surface water users, wetlands, and

endangered/threatened species. Subsequently, fish in the Des Plaines River have been added to

this list of potential receptors. These groups of potential receptors have been evaluated in

greater detail as part of Phase I, Task 1, and the results of that evaluation are discussed in the

following subsections. This information will be used to reevaluate the preliminary conceptual

site model and help direct sampling efforts toward the migration pathways most likely to affect

the identified potential receptors. Receptor data will also become part of the Lenz Oil site Risk

Assessment.
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4.7.1. Ground Water Users

According to the HRS package for the Lenz Oil site (USEPA, 1987), ground water users are the

primary receptors of concern. The USEPA estimates that 11,335 people use drinking water

obtained from wells located within three miles of the Lenz Oil site (USEPA, 1987). All of the

wells allegedly draw water from the Silurian dolomite aquifer, and supposedly no alternative

water supplies (i.e., municipal water obtained outside the three-mile radius) exist in the area

(USEPA, 1987). Because the HRS model, by which these estimates were derived, does not take

into account ground water flow direction, ground water divides/discharge areas, or remedial

activities, the USEPA estimate is not an accurate indication of the number of ground water users

potentially receiving contamination from the site.

Accordingly, ERM-North Central has conducted a ground water usage survey for the area within

two miles of the Lenz Oil site. The survey included a review of all of the water well records

available from the Illinois Geological Survey and the Illinois State Water Survey for the area of

interest as well as water usage records for local water systems. These ground water usage data

were then analyzed in terms of the actual hydrogeologic system operating at the Lenz Oil site.

The purpose of the water usage survey was to determine: (1) the usable aquifers in the area; (2)

the number, type, and location of wells in the vicinity of the site; (3) the construction (i.e.,

depth, casing, screen materials, and screened intervals) of the wells in the area; (4) the number

and location of wells that pump water from the potentially contaminated aquifer; and (5) the

wells that are suitable candidates for sampling during Phase H of the RI.

A total of 310 residential, commercial, and industrial wells were identified from the well

construction records as being located within approximately two miles of the Lenz Oil site. To

facilitate an evaluation of these wells, each well was placed into one of the following three

categories: (1) individual wells within one mile of the site, (2) individual wells between one and
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two miles of the site, and (3) groups of wells within two miles of the site. The third category

was necessary because high well density in some areas made it impractical to accurately locate

individual wells. Exact locations of individual wells within each group will be determined, if

necessary.

As shown on Figure 4-3, well records indicate, 22 individual wells are located within a one-mile

radius of the site and 73 individual wells are situated between one and two miles of the site.

Eight groups containing a total of 198 wells are located within two miles of the site; most of

these wells (approximately 160) are located between one and two miles from the site. Seventeen

wells, located just outside the two-mile radius, were also included in the survey. Table 4-9 lists

the following information for each well identified within a two-mile radius of the site: location,

installation owner, date, total depth, screen material, screened interval, static water level, and

geologic material opposite the screened interval. Each well was also given a unique number,

which is listed on Table 4-9 and shown with the corresponding well location on Figure 4-3.

A careful review of the water well logs has shown that only seven wells are completed in the

glacial drift aquifer and that all of the remaining 303 wells are completed in the Silurian

dolomite aquifer (Table 4-9). Some of the wells completed in the Silurian dolomite aquifer

extend a few feet into the underlying Maquoketa shale, but none of the wells penetrate the

Maquoketa shale and draw water from the underlying Cambrian-Ordovician aquifer. As

discussed in Section 2.8, most wells that utilize the Silurian dolomite aquifer are completed

within the upper 65 feet of the aquifer. In general, a steel casing is used to seal off the

overlying glacial drift or alluvial deposits, and the rest of the borehole is left open.

Although the static water levels reported on water well records are of limited use for a detailed

analysis of ground water flow, they can be used to identify regional ground water flow trends.

The static water level data included on Table 4-9, support the interpretation that ground water
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in the Silurian dolomite aquifer flows from upland areas, where the aquifer is recharged, toward

the Des Plaines River Valley and the Calumet Sag Channel Valley, where the aquifer discharges.

Because ground water flows toward the southeast on the north side of the Des Plaines River

Valley, all of the private wells located northwest of the Lenz Oil site are upgradient of the site,

and should not be considered potential ground water receptors. Additionally, the wells located

southeast of the Des Plaines River Valley are hydraulically isolated from ground water passing

under the Lenz Oil site by the Des Plaines River discharge area and, therefore, should not be

considered potential ground water receptors.

The area potentially impacted by ground water contamination from the Lenz Oil site is, thus,

confined to the south one-half of Section 11, T37N, RUE. This area includes all of the wells

between the Lenz Oil site and the Des Plaines River, and a few wells lateral to the site. The

following private wells have been identified as potential candidates for sampling during Phase

II of the RI, pending the results of Phase I Task 2:

o ERM Well No. 235

Owner: Dupage County Forest Preserve, Well No. 83-2

Location: T37N, RUE, Sec. 11, NW l /4ofNW 1/4 of SW 1/4

Well depth: 200 feet.

o ERM Well No. 233

Owner: Corwin Lenz

Location: T37N, RUE, Sec. 11, SE 1/4 of NW 1/4 of SE 1/4

Well Depth: 125 Feet

o ERM Well No. 232

Owner: Thomas Redichs
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Location: T37N, RUE, Sec. 11, NE 1/4 of NW 1/4 of SE 1/4

Well Depth: 100 Feet

o ERM Well No. 217

Owner: Richard Flacs

Location: T37N, RUE, Sec. 11, SE 1/4

375 Jeans Road

Well Depth: 100 Feet

o ERM Well No. 234

Owner: Nick Batistich

Location: T37N, RUE, Sec. 11, SE 1/4 of NE 1/4 of SW 1/4

16W 115 99th Street

Well Depth: 165 Feet

The previous list represents all of the wells in the south half of Section 11 for which water well

records exist. The IEPA previously collected ground water samples from the well owned by

Corwin Lenz (ERM Well No. 233) and from several other wells in the vicinity of the site.

Because water well records are not available for the other wells that IEPA sampled, pertinent

information regarding the location and construction of these wells is limited or missing.

Nonetheless, each of these wells is considered a potential candidate for sampling and will be

investigated further. The following is a list of the private wells sampled by IEPA for which

water well records no not exist:

o Well Owner: Schuster

Location: 11 S. 305 Jackson Street
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o Well Owner: Gruber

Location: Jeans Road

o Well Owner: Williams Bait Shop

Location: Jeans Road

o Well Owner: Kempa

Location: 16W 414 99th Street

o Well Owner: Flacks

Location: 97th Street

o Well Owner: Mason

Location: Jeans Road

o Well Owner: Stein Haus

Location: None Given

o Well Owner: Knollwood

Location: None Given

Because municipal water service was provided to all residences in the vicinity of Lenz Oil site

as part of the IEPA remedial activities conducted in 1988, it is likely that many, if not all, of

the previously mentioned candidates for private well sampling are no longer in use. Thus, all

of the potential candidate wells will be further investigated prior to proposing the final private

well sampling locations in the Work Plan for Phase II activities.
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4.7.2 Surface Water Users

As discussed in Section 2.6, runoff from the Lenz Oil site enters the drainage ditch northwest

of the site and eventually infiltrates the soil or discharges to the Des Plaines River southwest of

the site. ERM-North Central conducted an assessment of water usage for a two-mile stretch of

the Des Plaines River, downstream of the Lenz Oil site. Inquiries were made to the

Metropolitan Water Reclamation District and the Illinois State Water Survey regarding the types

and locations of potential water users along the Des Plaines River, downstream of the site.

Neither Agency was aware of any water users in the target area that withdrew water from the

Des Plaines River, the Chicago Sanitary and Ship Canal, or the Illinois and Michigan Canal for

drinking water purposes. However, several industries in the area obtained their process water

from the Chicago Sanitary and Ship Canal. Prominent industrial users include the Union Oil

Refinery at Romeoville and the Commonwealth Edison Power Plant, located directly across the

Des Plaines River Valley from the Lenz Oil site. No other surface water users that have been

identified.

4.7.3 Wetlands

Wetlands have been identified in the vicinity of the Lenz Oil site from an interpretation of aerial

photographs and topographic maps of the area. Wetlands were defined as low-lying marshy

areas and were not classified according to biota. As shown on Figure 2-3, several wetlands are

present within a one-mile radius of the site. All of the wetlands are located within the Des

Plaines River Valley, and all appear to be perched above isolated layers of impermeable soil

material. Field inspections of the wetlands closest to the site revealed that they have been

reduced in size by filling activity. For example, the area mapped as a wetland to the northeast

of the Lenz Oil site and south of the Atchison, Topeka, and Santa Fe Railroad appears to be

completely covered with fill, with the exception of a low area on the northern portion of Corwin
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Lenz's property (Figure 2-1). The relatively large marshy area southeast of the site, across

Jeans Road, appears to be partially occupied by an auto scrap yard (Figure 2-3). The extent to

which this wetland has been altered by the activities of the scrap yard has not been established.

Extensive, undisturbed wetlands exist at two locations on the strip of land between the Des

Plaines River and the Chicago Sanitary and Ship Canal, one approximately 1,000 feet southeast

of the site and the other approximately 5,000 feet southwest of the site (Figure 2-1). An

extremely large wetland area is located along the Calumet Sag Channel, approximately two miles

southeast of the site (Figure 2-1).

4.7.4 Endangered or Threatened Species

The Illinois Department of Conservation's Natural Heritage Database was accessed to determine

the presence of Federal- and State-listed endangered/threatened species in the immediate vicinity

of the Lenz Oil site. The database shows no record of Federal- or State-listed

threatened/endangered species within a one-mile radius of the site; however, the following State-

listed threatened/endangered species have been sighted within a five-mile radius of the site.

Common Name Status

Pied-billed grebe Endangered

Red-shouldered hawk Endangered

Veery Threatened

River otter Endangered

Blazing star Threatened

Hairy marsh yellow cress Endangered

Awned sedge Endangered

Crawe sedge Threatened
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In addition to the State-listed species presented above, three nature preserves and five high-

quality nature areas are legally protected by the State of Illinois. These protected areas include:

Name Location

Cap Sauers Holding Nature Preserve T37N, R12E, Sec. 18

Paw Paw Nature Preserve T37N, R12E, Sec. 5

Sagawau Canyon Nature Preserve T37N, RUE, Sec. 13

Waterfall Glen Nature Area T37N, RUE, Sec. 9

Cap Sauers Holding Nature Area T37N, R12E, Sec. 12

Lemont East Geological Area T37N, RUE, Sec. 15

Paw Paw Woods Nature Area T37N, R12E, Sec. 5

Sagawau Canyon Nature Area T37N, RUE, Sec. 13

This information is a summary of the existing data available to the Division of Natural Heritage.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

The overall objective of the activities conducted during Phase I, Task 1 of the Lenz Oil Service,

Inc. RI, and described herein, was to refine the investigative effort for Phase I, Task 2 and

Phase U, Task 1. Specifically, data generated during Phase I, Task 1 were intended to fine tune

the preliminary conceptual site model and assist in identifying additional sampling locations, or

modifying the existing sampling plan. As a result of Phase I, Task 1 activities, the following

changes were made to the preliminary conceptual site model presented in the Lenz Oil Service,

Inc. Work Plan:

o The surface impoundment area was added to the list of primary

contamination sources,

o Spillage and leakage were added to the list of primary release

mechanisms, and

o Incinerator ash was added to the list of secondary contamination

sources.

Although the preliminary conceptual site model has been revised, the scope of sampling

described in the Work Plan for RI Phase I, Task 2 was designed in anticipation of these changes

to the model. Specifically, the source characterization activities were designed to include

sampling the incinerator ash and the soil in the area of the former surface impoundments to

evaluate the nature and extent of contamination in these two secondary sources. The addition

of spillage and leakage to the list of primary release mechanisms also has no affect on the

proposed sampling plan. Therefore, no additional sampling locations or modifications to the

existing Phase I, Task 2 activities are proposed as a result of the revised conceptual site model.
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A secondary objective of the Phase I, Task 1 activities was to re-evaluate the locations and

depths of proposed monitoring wells after reassessing the ground water flow direction at the site

and conducting a regional fracture analysis. As discussed in Section 2.8 of this document, water

level data collected by ERM-North Central in January, 1991 confirmed that shallow ground

water below the Lenz Oil site flows toward the Des Plaines River. This is consistent with the

ground water flow direction presented in the Work Plan, which was used as the basis for

selecting the original monitoring well locations.

The results of the regional fracture analysis, as described in Sections 2.7 and 2.8 of this

document, pointed out the presence of: (1) laterally extensive, solution-enlarged, horizontal

joints, and (2) two orthogonal sets of vertical joints, in the Silurian dolomite aquifer below the

site. According to Nicholas and Healy (1988), the primary conduits for ground water flow in

the dolomite aquifer are: (1) a rubbly and highly permeable weathered zone at the top of the

dolomite, and (2) the uppermost set of solution-enlarged horizontal joints in the dolomite. The

shallow horizontal joints are located at elevations of 550 and 565 feet above sea level, which

correspond to approximate depths of 35 and 50 feet below ground surface at the Lenz Oil site.

The Work Plan requires that monitoring well borings be drilled at least 30 feet below the water

table, which corresponds to an approximate total depth of 40 feet below the ground surface.

Thus, the monitoring well installation program proposed in the Work Plan and Sampling and

Analysis Plan is sufficient to allow placement of: (1) shallow monitoring well screens opposite

the weathered zone at the top of the dolomite aquifer, and (2) deep monitoring well screens

opposite of the uppermost horizontal joint set. The program is also flexible enough to permit

placement of the deep well screen at a deeper more transmissive interval, if the upper joint set

is shown to be a poor conduit for ground water migration. Therefore, both of the primary

conduits for ground water flow in the Silurian dolomite aquifer can be monitored without

changing the monitoring well installation procedure outlined in the Work Plan.
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Although Nicholas and Healy (1988) identified two orthogonal sets of vertical joints in the

Silurian dolomite aquifer, the location of individual vertical joints is not a predictable feature,

but one that has to be confirmed by observation. Because no lineaments transecting the site

were observed in the aerial photograph analysis and no outcrops are present on the site or

between the site and Des Plaines River, there is presently no useful vertical joint data available

to guide the placement of the monitoring well clusters. However, Nicholas and Healy (1988)

suggest that ground water, and presumably contaminant, migration occurs primarily through

solution-enlarged horizontal joints; therefore, the inability to place monitoring wells at vertical

joint locations is probably of lesser significance to the ground water investigation. In

conclusion, no changes to the monitoring well locations, depths, or installation procedures are

recommended as a result of the re-evaluation of the ground water flow direction and analysis of

regional bedrock fracture trends. However, revised monitoring well locations are being

proposed as a result of the soil gas investigation. The soil gas investigation results and the

proposed monitoring well location changes are presented in Technical Memorandum No. 2.

A third objective of the Phase I, Task 1 activities was to identify potential candidate wells for

private well sampling during Phase II, Task 1 activities. As discussed in Section 4.7,1 of this

document, 13 private wells have been identified as potential candidates for sampling during

Phase II of the RI. Nine of the wells have been previously sampled by IEPA, but only one of

the sampled wells has sufficient information regarding the location and construction of the well.

Four other wells were identified through a review of water well records available from the

Illinois Geological Survey and the Illinois State Water Survey. Because information regarding

the location and construction of many of these candidate private wells is limited or missing,

further evaluation of all the wells is necessary prior to proposing the final private well sampling

locations. Furthermore, municipal water service was provided to all of the residences in the

vicinity of the Lenz Oil site as part of the IEPA remedial activities conducted in 1988; therefore,

it is likely that many, if not all, of the candidate wells are no longer in use. All of the candidate
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wells identified in Section 4.7.1 for sampling during Phase II of the RI will be carefully screened

prior to proposing final private well sampling locations in the Work Plan for Phase II activities.
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TABLE 4-1

REPORTED CONTAMINANTS IN LENZ OIL DRUMS,
TANKS, AND TANK TRUCKS

Contaminant

Antimony
Aroclor 1016
Aroclor 1242
Aroclor 1248
Aroclor 1260
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Cyanide, Reactive
Cyanide, Total
Lead
Mercury
Nickel
PCBs, Total
Selenium
Zinc
Naphthalene
Methyl Naphthalene
Dimethyl Naphthalene
Trimethyl Naphthalene
Anthracene
1,1-dichloroethane
1,1,1-Trichloroethane
Trichloroethylene
Benzene
Tetrachloroethylene
Toluene
Ethyl Benzene
Xylene
Phenol
2,4-dimethylphenol

Range of Concentrations
Detected

<0.5
<5.0
<5.0
<5. 0
<5.0
0.35
<200
<2.0
<20
<20
<10
<5
<5
<4. 6
<1. 0
<1.9
<5
<0.6
<20. 0
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

26.2
25.0
85.0
62.0
26.0
33 .94
1020.0

2.5
30.0

- 1235.0
345.0
349.0
165.0

2030.0
4 . 06

350.0
85. 0
0. 14

- 6310.0
9100.0
4700.0
3000.0
1920.0
510.0
93.0

- 11,000.0
- 5,100.0
- 16, 000. 0

7,900. 0
- 45,000.0
- 33 ,000. 0
- 77,100.0
- 54, 000. 0
- 4,800.0

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/g
ug/1

mg/kg
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/1
ug/1

NOTE: N/A - Not Available



TABLE 4-3
REPORTED CONTAMINANTS IN ON SITE SOILS

(Page 2 of 3)

Trichloroethene

Benzene

4-Methyl-2-pentanone

Tetrachloroethene

Toluene

Ethylbenzene

Total Xylenes

<5

<5

<5

<5

<5

<5

140000

8500

15000

32000

890000

26000

2000000

Semi-Volatile Oraanics (ug/fcg)

1,2-Dichlorobenzene

4-Methylphenol

Isophorone

2,4-Dimethylphenol

Naphthalene

2-Methylnaphthalene

Acenaphthlene

Phenol

Dibenzofuran

Fluorene

Phenanthrene

Anthracene

Di-n-butylphthalate

Fluoranthene

Pyrene

Butylbenzylphthalate

Benzo(a)anthracene

Chrysene

bis(2-Ethylhexyl)phthalate

<33C

<330

<330

<330

<330

<330

<330

<330

<330

<330

<330

<330

<330

<330

<330

<330

<330

<330

<330

- 34000

- 11000

- 9200

- 5000

- 30000

- 65000

- 2400

- 10000

- 1700

- 3500

- 12000

- 2100

- 3500

- 7500

- 5500

- 2400

- 3300

- 3400

- 27000



TABLE 4-4

REPORTED CONTAMINANTS IN
INCINERATOR ASH

Analvte

Isophorone

Naphthalene

2-Methylnaphthalene

Phenanthrene

Pyrene

bis (2-ethylhexyl) phethalate

Fluoranthene

Concentration Range fug/ lg)

<115 - 1800

< 115

<1,000

<1,000

< 115

<1,000

< 115

Note: No volatile organic analysis available.
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TABLE 4-8

REPORTED CONTAMINANTS IN LENZ OIL GROUND WATER

Contaminant
Range of Concentrations

Detected

Chloroethane
C-l,2dichloroethene
1,2-dichloroethane
1,1,1-trichloroethane
Benzene
Vinyl Chloride
Tetrachloroethene
1,1-dichloroethane
Toluene
2-butanone(methyl ethyl ketone)
Ethylbenzene
Xylene, Total
PCBs, Total
Naphthalene
Methyl Naphthalene
Dimethyl Naphthalene
Trimethyl Naphthalene
Anthracene
1,2-dichloroethylene
Isophorone
Phenol

<10
<5
<5
<5
<5
<10
<5
<5
<5

) <10
<5
<5

N/A
<10
<10
N/A
N/A
<10
<5
<10
<.L.O

112.0
460.0
215.0
252.0
110.0
22.0
7.4

200.0
- 1,000.0
-13,700.0

43.0
180.0
200.0
13.0
47.0
100.0
80.0
45.0
61.0
32.0

Trace

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

NOTE: N/A - Not Applicable
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APPENDIX A

GEOLOGIC LOGS
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MONITOR WELL CONSTRUCTION

Top of Protective Cover

Top of Casing -

Ground Surface

Surface cap

Bentonite seal
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MONITOR WELL CONSTRUCTION
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MONITOR WELL CONSTRUCTION
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MONITOR WELL CONSTRUCTION
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1.0 IjNTRODUCTION

This Technical Memorandum presents the results of the Soil Gas Investigation conducted as part

of the Phase I, Task 1 activities of the Remedial Investigation/Feasibility Study (RI/FS) for the

Lenz Oil site. The site is located at the northeast quadrant of the intersection between Route 83

and Jeans Road in Lemont, Illinois. The Soil Gas Investigation was conducted over an area east

and southeast of the Lenz Oil site property.

As noted in the Work Plan, the specific objective of the Soil Gas Investigation was to identify

a ground water contaminant plume, if any, downgradient of the Lenz Oil site. The results of

the Soil Gas Investigation, as well as the results of the fracture analyses presented in Technical

Memorandum No. 1, will be used to finalize the placement of downgradient monitoring wells.

Section 3.0 of this memorandum, presents a discussion of the sample analytical results.

Modifications to the preliminary locations of monitoring wells are proposed in Section 5.0. All

soil gas sampling activities were conducted in accordance with the Lenz Oil Work Plan and the

Sampling and Analysis Plan (SAP), unless otherwise indicated.
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2.0 SOIL GAS IjNVESTIGATION jMETHODOLOGY

The following subsections summarize the methodology employed during the Phase I, Task 1 Soil

Gas Investigation at the Lenz Oil site. Reference is made to the Lenz Oil Work Plan and SAP

where appropriate.

2.1 Sampling Locations

The Soil Gas Investigation was conducted in the open area east and southeast of the Lenz Oil

site as shown in Figure 2-1. Sampling points were located at 50-foot intervals, along the east-

west grid lines, which were spaced 100 feet apart, as described in the SAP. This grid system

was surveyed and established by licensed surveyors from Patrick Engineering, Inc.

During the early stages of the investigation, bedrock was encountered at depths as shallow as

6 to 8 inches below the ground surface. As a result, it was impossible to drive the sampling

probes down to the intended depth of 36 inches at a!' locations, as indicated in the SAP.

Consequently, the probes were driven to the maximum depth possible, which was generally

down to the weathered bedrock. Coarse dolomite gravel and cobbles or the actual bedrock itself

prevented advancing the soil gas probe beyond this depth. In addition, the sampling locations

were slightly modified as a result of the physical inaccessibility to the exact grid intersects

because of vegetation interference or rough terrain. These modifications were implemented after

approval was secured from the Illinois Environmental Protection Agency (IEPA) representative

at the site, who provided project oversight during the field activities. These were the only

modifications made to the SAP.
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All of the sample locations are listed in Table 2-1 and Figure 2-1. Table 2-1 presents the actual

depths to which the probes were driven. A total of 32 investigative soil gas samples were

collected from depths ranging from 16 to 36 inches from the ground surface. This number does

not include QC samples or blanks.

2.2 Sampling Procedures

Soil gas samples were collected according to the methodology outlined in the SAP. As noted

previously, 32 investigative samples were collected. In addition, four field duplicate samples,

two MS/MSD sample pairs, five field blanks, and five trip blanks were collected, resulting in

a total of 50.

All samples were properly preserved, packaged, and shipped to PACE Laboratories in

Minneapolis, Minnesota for analysis according to the protocols described in the SAP. The soil

gas samples vere analyzed for the contaminants and associated detection limits presented in

Table 2-2. These parameters were chosen because of their confirmed presence in the soils and

ground water at the site.

The project-required detection limits for soil gas were calculated by modifying those for ground

water, using Henry's Law Constant and a conversion factor for expressing concentrations in

parts per million by volume (ppmV). The derivation of the detection .limits is presented in

Appendix A of the Lenz Oil Quality Assurance Project Plan (QAPP). As shown in Table 2 2 ,

the method detection limits achieved by PACE Laboratories are consistently lower than the

project-required detection limits.



TABLE 2-1
LENZ OIL

SOIL GAS INVESTIGATION SAMPLING LOCATIONS

(Page l of 2)

SAMPLE I.D.

LO-1A1-SG

LO-1A2-SG

LO-1A3-SG

LO-1A4-SG

LO-1A4-SGFS

LO-1A5-S5

LO-1A6-SG

LO-1A7-SG

LO-1A8-SG

LO-1A8-SGMS

LO-1A8-SGMSD

LO-1A9-SG

LO-1B1-SG

LO-1B2-SG

LO-1B3-SG

LO-1B4-SG

LO-1B5-SG

LO-1B6-SG

LO-1B7-SG

LO-1B8-SG

LO-1B8-SGMS

LOCATION
COORDINATES

4+OON, 7+OOE

4+OON, 6+50E

4+OON, 6+OOE

4+OON, 5+50E

4+OON, 5+50E

4+OON, 5+OOE

4+OON, 4+50E

4+OON, 4+OOE

4+OON, 3+50E

4+OON, 3+50E

4+OON, 3+50E

4+OON, 3+OOE

3+OON, 7+OOE

3+OON, 6+50E

2+90N, 6+OOE

3+OON, 5+50E

3+OON, 5+10E

3+15N, 4+55E

3+OON, 4+OOE

3+CON, 3+50E

3+OON, 3+50E

PROBE DEPTH
(inches)

36

18

18

18

20

34

18

35

28

30

30

36

18

18

16

18

18

18

18

18

18

NOTES: Sample locations are relative to the
grid system shown in Figure 2-1. QC
samples are designated as MS/MSD -
matrix spike/matrix spike duplicate;
FS and FD are interchangeable
suffixes denoting field duplicate
samples. Trip and field blanks are
not shown.



TABLE 2-1
LENZ OIL

SOIL GAS INVESTIGATION SAMPLING LOCATIONS

(Page 2 of 2)

SAMPLE I.D.

LO-1B8-SGMSD

LO-1B9-SG

LO-1C1-SG

LO-1C2-SG

LO-1C3-SG

LO-1C4-SG

LO-1C4-SGFS

LO-1C5-SG

LO-1C6-SG

LO-1C6-SGFS

LO-1C7-SG

LO-1C8-SG

LO-1C9-SG •

LO-1C10-SG

LO-1C10-SGFD

LO-1C11-SG

LO-1C12-SG

LO-1C13--SG

LO-1CD14-S

LOCATION
COORDINATES

3+OON, 3+50E

3+OON, 3+OOE

2+OON, 6+95E

2+OON, 6+50E

2+OON, 6+OOE

2+OON, 5+50E

2+OON, 5+50E

2+OON, 5+OOE

2+OON, 4+50E

2+OON, 4+50E

2+OCN, 4+OOE

2+OON, 3+50E

2+OON. 3+OOE

2+OON, 2+50E

2+OON, 2+50E

1+80N, 2+20E

2+OON, 1+50E

2+OON, 1+OOE

1+50N, 0+75E

PROBE DEPTH
(inches)

18

19

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

NOTES: Sample locations are relative to the
grid system shown in Figure 2-1. QC
samples are designated as MS/MSD -
matrix spike/matrix spike duplicate;
FS and FD are interchangeable
suffixes denoting field duplicate
samples. Trip and field blanks are
not shown.
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In addition to the laboratory analyses, field HNu readings of the soil gas were taken at each

sampling location through the sample train set ups, as described in the Lenz Oil SAP. All HNu

readings were zero.
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3.0 ANALYTICAL RESULTS

Table 3-1 presents the laboratory analytical results for the soil gas samples. These data have

been validated according to Appendix I of the Lenz Oil QAPP, Standard Operating Procedures

for Soil Gas Data Validation. No qualification of the data was necessary. The validation shows

that the data are acceptable for the intended uses, except for one field blank analysis (LO-1C1-

SGFB) that was qualified as unusable (R). The data validation results are discussed in Appendix

A of this Memorandum, and the raw data are presented in Appendix B.

As indicated in Table 3-1, only 2 of the 32 soil gas samples show positive results for any of the

target analytical parameters designated for the site. Analytical results for all of the other

samples are below the method detection limits. The laboratory result for sample LO-1B9-SG

shows concentrations of 0.23 ppmV and 0.10 ppmV for 1,2-dichloroethane and trichloroethene,

respectively. A concentration of 0.05 ppmV 1,1,1-trichloroethane was reported for sample LO-

1B7-SG. These results are also illustrated on Figure 3-1. The limited number of positive

detections does not permit these data to be presented on an isopleth map.

The following technical issues should be considered in reviewing the soil gas analytical data:

1. The shallow nature of the bedrock precluded driving the soil gas

probes to the intended depth of 3 feet below ground surface (bgs),

and collecting samples closer to the ground water surface. The

probability of observing detectable contaminant concentrations at

lower depths may have been higher.



C!

U)
LUtr
o
z

< r.
-i </> fc

O Z °
-J M O -
ca Z
^ j

U)
UJ
>
Z

tfl
<
a

o
M

1

LO

6

1A
5S

G
FS

6

A
4S

G
FS

o

1
o

LO

6

CO
fNJ

i

1A
1S

G
FB

a
— J

LO

a

|2

-0 a

c

0

T3 a
"l) ..

"• £
c

"O Ji
— c

1

oo

^

o
tM

00

00

00

«e

Kl

11
-J

;-. 
: 

. 
:::;;;. :: 

:;:: ::::3J.X1VN¥

C

C

c
c

c
0

c
o

o
o

-J-
o
o

o
o

o
o

o
o

1,
 1

,1
-T

ri
ch

to
ro

e
th

a
n

e

LO
O

o

LO
o
o

c
o

LO
o
o

LO
o
o

LO
o
o

LO
o
o

LO
o
o

LO
o
o

1
,2

-D
ic

h
lo

ro
e

th
a

n
e

c

c
o

•o
c
o

•o
c
o

-o
c
o

°
o

a
o

•o
a
o

o
a

II 
T

o
lu

e
n

e

c
c

c
0

c
o

c
o

c
o

o
o

•4-
o
0

o
o

o
o

II 1 
T

ri
ch

lo
ro

e
th

e
n

e

c
c

c
o

in
o
o

in
o
o

in
0

o

in
o
o

o
0

m
o
o

in
o
o

*-*
o

V)

c

X
X

h
G

C

m
0

o

c
o

tn
o
o

in
o
0

in
O

O

in
o
o

in
o
o

m
o
o

c
JZ

o
l_
0

JZ
u

a
(Nl

UJ

U

O

0

o

o

o

o

o

0

0

o

o

o

o

o

o

o

OJ
c
0>

o
t_
o

_c

0

rw

c
05
t_

c

c

-;

c

c

\

I
i

•t
f

a

T

c

"2'
yi '

2

CO —
O

Ul >

_ _

J3
u ~

"2yi
o

2 2
I 5 S

« a
•^ LOe --
•^ CJ

•> II
S- a

vi M at at
C o
o 01 Q.JJ

— <- JT to

. -n u Q. 01
i 5 o E —
J JZ •*- (T3 J3

— O< a.

" §r
_j K

if 5



UJ
_l
CD
<

UJ
CC

O
Z
_J
o.
S
<

< «o £.
h-
U)
Ul
>

CO
4
O

a
CO
Kl

•-

O
— J

<J
CO
nj
2

O
_J

C3
CO

•-

O
_j

O
CO
o
*
0
_J

a
CO
z
u
<

6
— J

A
8S

G
M

S

o
_j

L3
CO
ac

—
0
_J

o
CO
r-

.-

O
_j

•y.
' 5?:'tt

:-:*-:
t»::

:.

•• v: ;::: ,

OJ

2 u n
L- -X U

« o—™co a
a

.2 «
L. *

n Q-
z <"

fi'SI
:i:»;S*?£
:»

ffJi

•-

—

oo

K̂l

Kl

0
Kl

r\l

\f\
Kl

¥i::utiae
S:;8:SJ

Of IU
:.:;:;;*

:«>

xS:S»

•??:?

tu
• • • • « —
.':'>•
•y _i

• ; :. <1
• <

C

o

C

O

c
o

2
a

^*
o
o

a
o

s
o

s
0

3
0

II
 
1
,1

,1
-T

ri
c
h
lo

ro
e
th

a
n
e

LO
O

o

LO
o
o

l/\
o
o

LO
o
o

LO
o
o

LO
a
o

LO
O

o

LO
o
0

LO
O

0

01
c
10

JZ
fe*
01
o
(_
o

JZ
CJ

a
PJ

c
o

c
o

>oo
o

-0
o
o

-o
o
o

•o
o
d

-o
o
o

s
o

g
o

||
 

T
o

lu
e

n
e

c
o

ô
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2. As illustrated in the generalized geologic section (Figure 3-2), the

shallow bedrock aquifer at the site is anisotropic, consisting of a

fractured dolomite with low primary porosity and relatively high

secondary porosity. The secondary porosity has developed

preferentially alone vertical joints and horizontal bedding planes in

the dolomite. As a result, soil gas contaminants may be unevenly

distributed above the plume. Therefore, sampling points located

directly above vertical joints, and the resultant solution cavities,

are more likely to exhibit positive detects from the ground water

plume than those positioned above unfractured dolomite. As

shown on Figure 3-2, migration of volatile contaminants from the

aquifer is enhanced by the presence of vertical fractures and

solution cavities in the dolomite (i.e., below sample point A).

Whereas bedrock without extensive fracturing and solution cavities

does not readily allow migration of equivalent quantities of volatile

contaminants (i.e., below sample point B).

3. There is no way to determine which specific sample points may

have intercepted vertical fractures connected to the ground water,

but it is assumed that the density of the sampling grid provided

adequate data to effectively evaluate plume migration, given the

geologic constraints described above.



0-1o
Q.

o_
2JLLJ OL

LLJ* O

;oJLr 71

_LJI ̂  ̂

5 Q, X 7
O

CD L

<
Li-
ce

o:
o

CM
i

CO

LU
OC

II
1%

co

o < t
o o w
0 -Jd
o 60
LU CO N
0 _
Q Z ^ j
UJ I]
N _l
13 O
< DC
1 tLU Z
z o
LU O



Lenz Oil Site
Technical Memorandum No. 2

Revision: 1
May 2, 1991

Page: 3-3

It is important to note that the two analytical samples with positive detections are located on the

same east-west grid line, within 100 feet of each other (see Figure 3-1). If the soil gas collected

at these locations can be attributed solely to ground water contamination, then the analytical

results suggest that the contaminant plume has migrated at least 200 feet southeast of the Lenz

Oil site.
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4.0 CONCLUSIONS

Based on the Soil Gas Investigation results, the following general conclusions can be made:

1. Soil gas samples collected south of the Lenz Oil site generally

showed no detectable concentrations of the VOCs analyzed. Only

two of the 32 investigative samples showed positive detections,

both at concentrations less than 0.5 ppmV.

2. If the two positive detections are related solely to ground water

contamination, then the plume has migrated at least 200 feet

southeast of the site. The three contaminants identified in soil gas

samples are:

- 1,1,1-trichloroethane,

- 1,2-dichloroethane, and

- trichloroethene.

These compounds were found in the primary contaminant sources

identified at the Lenz Oil site and in the area soils, as documented

in Technical Memorandum No. 1.

3. The distribution of the identified soil gas contamination is

consistent with the previously predicted southeastern flow direction

of ground water at the site. Soil gas samples were not collected
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from the area northeast of the site; therefore, the extent of plume

migration was not evaluated in that direction using soil gas.

4. The low concentrations and limited detections of VOCs in the soil

gas samples may be indicative of (1) anisotropy in the bedrock

aquifer and/or (2) low concentrations of ground water

contamination near the distal portions of the ground water plume.

5. The Soil Gas Investigation results can be used, in conjunction with

the fracture analysis and previous investigation results, to guide the

location of monitoring wells to be installed southeast of the Lenz

Oil site.
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5.0 MODIFICATIONS TO MONITORING WELL LOCATIONS

As described in Technical Memorandum No. 1, the results of the regional bedrock fracture

analyses conducted in the vicinity of the site demonstrate that the monitoring well locations and

depths proposed in the Lenz Oil RI/FS Work Plan are sufficient to meet the objectives of the

ground water investigation. Therefore, none of the preliminary monitoring well locations or

depths have been modified as a result of the regional fracture analysis.

However, because contamination was detected in two soil gas samples, located approximately

100 feet southeast of monitoring well cluster G-102, two of the preliminary monitoring well

cluster locations should be modified to better delineate the southeastern extent of ground water

contamination. Specifically, monitoring well clusters MW-03 and MW-06 should be located

further southeast cf the site than the preliminary locations. To avoid interfering with potential

agricultural activities in the field southeast of the Lenz Oil site, ERM-North Central proposes

relocating monitoring well clusters MW-03 and M"-V-06 on southeast edge of the Williams field

at the locations shown on Figure 5-1. These wells will serve to evaluate the southeastern extent

of the ground water contaminant plume.

In Revision O of this Technical Memorandum, it was proposed that monitoring well cluster

MW-02 be located approximately 200 feet southeast of its preliminary location. The rationale

for the proposed change was presented in the Technical Memorandum and expanded in a letter

to USEPA, dated March 25, 1991. USEPA and IEPA rejected the proposal in letters dated

February 21, 1991, April 1, 1991, and in a telephone conversation dated April 15, 1991.

Although the preliminary location of MW-02 presented in the Work Plan may be too close to

the probable source area to meet its stated objectives, the participating respondents have agreed

to install MW-02 at the location presented in the Work Plan. According to USEPA and IEPA,
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the purpose of installing the well cluster at that location is to verify the presence of any

contaminant plume in that area.

The preliminary locations of well clusters MW-01, MW-04, MW-05 and MW-07 meet the stated

objectives of these wells and, therefore, modification of these preliminary locations is not

necessary. The southwestern extent of the plume will be evaluated by well cluster MW-07 and

the northeastern extent of the plume will be evaluated by well cluster MW-01. Well clusters

MW-04 and MW-05 will assist in determining the type and magnitude of ground water

contamination near the probable contaminant source.
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1.0 INTRODUCTION

This appendix presents the data validation results for laboratory analytical data generated during

the Soil Gas Investigation conducted as Phase I, Task 1 of the Remedial Investigation/ Feasibility

Study (RI/FS) for the Lenz Oil site. The investigation was performed in January 1991, and

involved the collection of soil gas samples from 32 locations, downgradient from the Lenz Oil

site. Two matrix spike/matrix spike duplicates (MS/MSD), four field duplicates, five field

blanks, and five trip blanks were collected for Quality Assurance/Quality Control (QA/QC)

purposes. All samples were shipped to PACE Laboratories, Inc. in Minnesota, and were

analyzed for 1,1,1-trichloroethane, 1,2-dichloroethane, toluene, trichloroethene, xylenes (total),

and cis- and trans-1,2-dichloroethene.

The data validation was conducted in accordance with the procedures contained in Appendix I

of the Lenz Oil RI/FS Quality Assurance Project Plan (QAPP), the Standard Operating

Procedure for Soil Gas Data Validation. No QC criteria exceeded the control limits were

identified, except for sample LO-1C1-SGFB. Because no internal standard was injected, the

analytical results for this sample are qualified unusable (R). No qualification was necessary for

the other analytical data, which are considered acceptable.

2.0 DATA VALIDATION SU1VIMARY

The following subsections itemize each aspect of the data validation procedure according to

Appendix I of the QAPP.
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2.1 Holding Times

All sample tubes were analyzed within 7 days from the date of collection, except for the

MS/MSD duplicate pair associated with sample LO-1B8-SG (PACE Nos. 1232.7MS and

1233.5MSD), which were collected on January 12, 1991 and analyzed on January 23, 1991 (see

Table A-l). The MS/MSD analysis was performed to obtain recovery information for the

method. Therefore, the holding times do not affect the quality of the data.

No qualification of these data is necessary.

2.2 Blanks

None of the target compounds were detected in either the field or the trip blanks. In addition,

the laboratory method blanks, which consisted of an aliquot of carbon disulfide spiked with

surrogate (decane) and internal standard (bromofluorobenzene) compounds did not contain any

analytes on the target list above the method detection limits.

No qualification of these data is necessary.

2.3 Instrument Calibration

2.3.1 Initial Calibration

The percent Relative Standard Deviation (% RSD) for all analytes, and for each set of analyses

conducted was less than the QC control limits of 30 percent.



03
U
S
M
H

C3
Z
H
aj
o

d w
**• r3
w a3 i a>

o C

o
M
Hrt

W
EH

Q

Q

IS]

J

£

Q
W

M

CJ
U
CC

Q
CU
H
Uu
r-l

(J

Ocj

aw

H
rJ

a
u
X

o

*

Q
H

U

^̂a.
S

cn

cn
\
in

x

cn
o

j1*

cn

cn

CJ
CO

£
l

l
3

-

rH
cn
•"X
in

cn
o

*̂

cn

cn

C
(0

03

n
0)

h

CQ
Cn1
u
CO
rH

1
rH
1s
fM

rH
cn
•x.
m
x

cn

o

—J1

(^\

(7\

C

CQ

a

**

rH
CQ
H
l
cj
CO
rH

|

rH
1

3

«

rH

cn
X
in

X

cn
CN

X

cn

O

^

CJ
co
fM

|

1
Q
rH

-

•x
in

cn
(N

X

cn

o

X

CJ

n
-rt*

rH
1
O
r4

in

\
in
\

cn
fM

T~*
^̂

cn
0

x

CJ

^
^4

1— t

S

„

cn
xv
in
\

cn
CM

X
^

cn
Q

\

0)
4J

U

rH

a
3
Q

TJ

QJ
• H
Cu

cn
i
CJ
cn
.̂
rH

1

Q
h- t

--

rH

cn
x.
in

cn
X.

fM

r/̂«

cn
o
x

CJ
cnm̂-4
rH

1

3
co

rH
cn
\
in

cn
fM

^

cn
0

x

CJ
cn
.j*

rH
1

3

cn

rH
cn
x
in

cn
x
CN

^

cn

0

x

CJ
cn
r--
ĵ«
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No qualification of these data is necessary.

2.3.2 Continuing Calibration

The percent Difference (% D) for all analytes and for each set of analyses conducted was less

than the QC limit of 25 percent.

No qualification of these data is necessary.

2.4 Surrogate Spike Recovery

All surrogate (decane) spike recoveries for each sample analyzed were within the QC limits of

75 to 125 percent.

No qualification of these data is necessary.

2.5 jTnternal Standard Areas

All internal standard areas were within the QC control limits of 50 to 200 percent as compared

to the associated calibration standard, except for sample LO-1C1-SGFB (PACE No. 1070.7 -

primary-front), which was not injected with the internal standard. The laboratory-reported

results for this sample were taken from a confirmation column by using external calibration.

Therefore, the analytical results for this sample are qualified as unusable (R).
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Also, sample LO-1C13-SG (PACE No. 1342.2 - primary-front) was injected with double the

required concentration of the internal standard (20 />g/L instead of 10 /ug/L). This resulted in

double the internal standard area. If this area is divided by two, the reported value is within the

QC control limits.

No qualification of the data is necessary.

2.6 Matrix Spike/Matrix Spike Duplicates

Two MS/MSD sample pairs corresponding to native samples LO-1A8-SG and LO-1B8-SG were

collected as part of the Soil Gas Investigation. As noted previously in Section 2.1 of this

appendix, the MS/MSD pair for sample LO-1B8-SG were not analyzed until 11 days after

sample collection. The primary tubes had been extracted and analyzed 7 days after collection,

but not as an MS/MSD pair. Because of some evaporation of carbon disulfide, the recoveries

were high, and were considered to give erroneous information. Therefore, the secondary tubes

were analyzed.

Matrix spike recoveries for both MS/MSD pairs (LO-1A8-SGMS/MSD and LO-1B8-

SGMS/MSD) were within the QC control limits of 75 to 125 percent. The calculated RPD for

each pair of spike recoveries were was within the QC control limits of ±.20 percent.

Therefore, no qualification of the native unspiked sample results (LO-1A8-SG and LO-1B8-SG)

is necessary.
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2.7 Field Duplicates

As noted previously, four field duplicates were collected. The analytical results for these

samples and their corresponding native samples are all below detection limits. Therefore,

percent differences cannot be calculated, and no qualification of these data is necessary.

3.0 iVDSCELLAiVEOUS

All the raw laboratory data were obtained from PACE Laboratory, Inc. These included

chromatograms, equipment calibration, and other data. The following subsections present

examination results of chromatograms, spot checks of calculations, and other data deliverables.

3.1 Chromatograms

The chromatograms for all sample injections were checked, and the retention times for all

compounds were consistent with the laboratory standards. Compound concentrations were

determined by using the correct QC standard values and areas.

False readings for trans-1,2-dichloroethene were discovered on chromatogram columns DB-5 and

DB-1701. This problem was caused by coelution with carbon disulfide. Another column

identified as DB-Wax was used to separate the two compounds; and ail samples, blanks, and

standards were also analyzed on this coiumn for the sole reason of qualifying the trans-1,2-

dichloroethene concentration.
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3.2 Calculation Checks

Summaries of the laboratory analytical results were spot checked. These spot checks of

contaminant concentrations were performed by using the reported chromatogram areas of

selected samples and QC standards.

No errors in the calculations or in data transcriptions were discovered.

3.3 Data Deliverables

PACE Laboratories has submitted all data deliverables according to Appendices B and I of the

Lenz Oil QAPP, PACE Standard Operating Procedures, and Standard Operating Procedure for

Soil Gas Data Validation, respectively.

4.0 CONCLUSIONS

The results and discussion presented in this appendix show that the laboratory analytical results

for the Lenz Oil Soil Gas Investigation samples do not exhibit any anomalies. Therefore, the

data are considered acceptable.
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[• "jject Name: / .£ n ^ Q,;
PACE Project Number : o /0 n o • r <

PACE, Inc.
Soil Gas Analysis QC Sheet

Instrument ID: *
Primarv Column ID: 5 z
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7^0.H { ''-^^r
\, i 4

!

5 i*4i ~ - / / it/ii
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' S e c c i o n i Dace
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PACE, Inc.
Soil Gas Analysis QC Sheet

Client Name: -V?,M - /
Project Name: ^zr, i Oi,'
PACE Project Number: --/, o,, 0. $3 z

Instrument ID: 4
Primary Column ID: j

PACE
Sample #

c? c. eput*.

Tube
(Pr ime or Tube
Second) Section

—

j

Analysis
Date

J .'S/tl

|
1

j

1

Matrix Spike Recovery (%)

1 2 3 4 5 6

to ' 7 , 7 i *w ! < ? 3 ?•/ ' ?>
i

1

!

i

!

!

i
i i | 1 i

1 !

Matrix Spike QC Limits
are 75%-125%.

Comments

1 = cis-l,2-Dichloroethene
2 = 1,1,1-Trichloroethane
3 = Trichloroethene

4 = Toluene
5 = m.p-Xylene
6 =



PACE,
Soil Gas Analysis QC Sheet
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REPORT OF LABORATORY ANALYSIS

ERM - North Central, Inc.
102 W11mot Road
Suite 300
Deerfleld, IL 60015

Attn: Mr. Dave Edwards

0252JI Lenz Oil

PACE Sample Number:
Date Collected:
Date Received:

Parampfpr

ORGANIC ANA!YSIS

January 18, 1991
PACE Project

Number: 910112502

Units MHI

10 0010502 10 0010510 10 0010529
01/10/91 01/10/91 01/10/91
01/12/91 01/12/91 01/12/91
LO-1A2- LO-1A3- LO-1A4-

.NDIVIDUAL PARAMETERS
1,1,l-Tr1chloroethane
1,2-Dichloroethane
Toluene
Trlchloroethylene
Xylene
cis-1,2-D1chloroethylene

trans-1 ,2-Dlchloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

ND
ND
ND
ND
ND
ND

0.10 ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Dnve Nortn
Mmnopolis. MN 55422
TEL: 612544-5543
= AX: 6 1 2 - 5 2 5 - 3 3 7 7

Of f i ces Serving: Minneapolis. Minnesota
lamps, Florida
Iowa City, o«a
San crancisco. California
<ansas City, Missouri

Los Angeles. California
Charlotte. North Carolina
Asheville, Nonn Carolina
"Jew Yoric, New York
P'tts0urgrt Pennsylvania

An Equal Oaoortunitv



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 3

0252JI Lenz Oil

January 18, 1991
PACE Project

Number: 910112502

PACE Sample Number:
Date Collected:
Date Received:

Parampter

DRfiANTr ANAI

Units MHI

10 0010561 10 0010570 10 0010588
01/10/91
01/12/91

LO-1A6-

01/10/91
01/12/91

LO-1A8-

01/10/91
01/12/91
LO-1A8-
SGMS
(MS/MSD)

INDIVIDUAL PARAMETERS
1 , 1 , l-Tr1ch1oroethane
1,2-Dichloroethane
i"ol uene
Trlchloroethylene
Xylene
ds-1,2-D1chloroethylene

trans-1,2-D1chloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

ND
ND
ND
ND
ND
ND

0.10 ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
NO

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive Norm

Minneapolis. MN 55422

TEL: 612 544-5543

FAX: 5 1 2 - 5 2 5 - 3 3 7 7

Off ices Serving; Minneapolis. Minnesota

Tampa. Florida
Iowa City. Iowa

San Francisco. California

Kansas City, Missouri

Lcs Angeles. California
Charlotte. North Carolina

Asheville. North Carolina

New York, New York

PitlsOurgh p?nnsyivania

An Egual Opportunity Enolover



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 4

0252JI Lenz 011

January 18, 1991
PACE Project

Number: 910112502

PACE Sample Number:
Date Collected:
Date Received:

Parameter Units MDI.

10 0010596 10 0010600 10 00106H
01/10/91 01/10/91 01/10/91
01/12/91 01/12/91 01/12/91
LO-1A9- LO-1B9- LO-1B9-

ORGANIC ANAI

INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane
1,2-Dichloroethane
Toluene
Trlchloroethylene
Xylene
cis-1,2-D1chloroethylene

trans-1,2-D1chloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

0.10

ND
ND
ND
NO
ND
ND

ND

ND
0.23
ND
0.10
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North
Mnrwapons. MN 55422
TEL: 812 544-5543
FAX: 612 525 3377

Offices Serving: Minneapolis. Minnesota

Tamsa. Florida

Iowa City. Iowa

San Francisco, California

Kansas City. M ssouri

Los Angeles. California

Charlotte. North Carolina

Asheville. North Carolina

New York, New YorK

^tt iBurgn. pennsy.ar-'a

An tonal Cpoortunity Employer
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Client Name: ztK-^sz*. —2^1
Project Name: i^,y ; ^ /
PACE Project Number : 9.• j / / 1

PACE, Inc.
Soil Gas Analysis QC Sheet

Instrument ID: S
Pn'marv Column ID:

PACE
Sample #

Tube
(Pr ime or
Second)

-•n i ^ i? r >' o<^
AISO ^ r r /'^^L.
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Analysis
Date
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Matrix Spike QC Limits
are 75%-125%.

Comments

1 = cis-1,2-Dichloroethene
2 = 1,1,1-Trichloroethane
3 = Trichloroethene

4 = Toluene
5 = m , p - X y l e n e
6 = p Xylene o
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REPORT OF LABORATORY ANALYSIS

ERM - North Central, Inc.
102 W11mot Road
Suite 300
Deerfleld, IL 60015

Attn: Mr. Dave Edwards

Lenz 011 0252JI

PACE Sample Number:
Date Collected:
Date Received:

Paramptpr

ORfiANTr ANAI

January 18, 1991
PACE Project

Number: 910112503

Units MHI

10 0010634
01/11/91
01/12/91
LO-1B1-

10 0010642
01/11/91
01/12/91
LO-1B2-
SG

10 0010650
01/11/91
01/12/91
LO-1B3-
SG

INDIVIDUAL PARAMETERS
1,1,!-Tr1ch1oroethane
1,2-Dichloroethane
Toluene
Trlchloroethylene
Xylene
d s-1,2-D1chloroethylene

trans-1,2-D1chloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

ND
ND
ND
ND
ND
ND

0.10 ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North
Minneapolis. MN 55422
TEL: 612-544-5543
FAX: 512 525 3 3 7 7

Off ices Serving: Minneapolis, Minnesota
Tamqa. Florida
Iowa Cily. Iowa
San Francisco. -California
Kansas City. Missouri

Los Angeles. Cal i fornia
Charlotte, Nortn Carolina
Asheville. North Carolina
New York, New Yorn
Pittsourgh a9nnsvivania

An Equal Opportunity Emolover



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 2

Lenz 011 0252JI

PACE Sample Number:
Date Collected:
Date Received:

Parameter

January 18, 1991
PACE Project

Number: 910112503

Unite-. MO I

10 0010669 10 0010677 10 0010685
01/11/91 01/1 1 / 9 1 0 1 / 1 1 / 9 1
01/12/91 01/12/91 01/12/91
LO-1B4- LO-1B5- LO-1B6-
SG SG SG

DREAMIf ANAI

INDIVIDUAL PARAMETERS
1 , 1 ,1-Trichloroethane
1,2-Dichloroethane
Toluene
frlchloroethylene
Xylene
ds-1 ,2-D1chloroethy!ene

trans-1,2-D1chloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

ND
ND
ND
ND
ND
ND

0.10 ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North
Minneapolis, MN 55422
TEL: 812 544-5543
FAX: 6 1 2 5 2 5 - 3 3 7 '

Of f i ces Serving: Minneapolis. Minnesota
Tampa. Florida
Iowa City, Iowa
San Francisco. Cali fornia
Kansas Citv. Missouri

Los Angeles, California
Charlotte. North Carolina
Asheville, North Carol*a
New Yorn. New Yor*
P l t tsourqh. Pennsylvania

An Equal Opportunity Employer



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 3

Lenz Oil 0252JI

PACE Sample Number:
Date Collected:
Date Received:

Parameter

nRHANTP ANAI

INDIVIDUAL PARAMETERS
1 ,1 ,1-Trichloroethane
1 ,1,1-Trichloroethane
1 ,2-Dichloroethane
,2-Dichloroethane

Toluene
Toluene

Trichloroethylene
Trichloroethylene
Xylene
Xylene
cis-1,2-D1chloroethylene
c1s-l,2-01chloroethylene

trans-1,2-D1chloroethylene
trans-1,2-D1chloroethylene

January 18, 1991
PACE Project

Number: 910112503

l l n i t s

ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm

MDI

10 0010693 10 0010707 10 0010715
01/11/91 01/11/91 01/11/91
01/12/91 01/12/91 01/12/91
LO-1B7- LO-1C1- LO-1C1-

0.03
0.04
0.04
0.05
0.05
0.06

0.03
0.04
0.04
0.05
0.04
0.05

0.08
0.10

0.05_

ND
-
ND
_

ND_

ND_

ND

_
ND

ND_

ND_

ND

—

ND_

ND
-
ND

ND

ND
-
ND
-
ND
-

ND
-
ND
-
ND
-

ND
-

MDL Method Detection Limit
ID Net detected at or above the MDL.

1710 Gouglai Drive North
Mnneapc'is, MN 55422

TEL: 612 544-5G43
FAX: 6 1 2 - 5 2 5 - 3 3 7 7

Off ices Serving: Minneapolis. Minnesota
Tampa. Florida
Iowa City, uwa

San Francisco, California

<ansas Cay Missouri

Los Angeles, California
Charlotte. North Carolina
Asnevule. North Carolina

New York, New *ork
p ' t tsouroh Penns-Jvama

An Eoual Qoportunitv Eo



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 4

Lenz Oil 0252JI

PACE Sample Number:
Date Col lected:
Date Received:

Parametpr

DREAMTf ANAI

January 18, 1991
PACE Project

Number: 910112503

10 0010723
01/11/91
01/12/91
LO-1C4-

MHI SG

10 0010731
01/11/91
01/12/91
LO-1C4-

10 0010740
01/11/91
01/12/91
LO-1C5-
SG

INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane
1,2-Dichloroethane
Toluene
richloroethylene

Xylene
cis-1,2-D1chloroethylene

trans-1,2-D1chloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

0.10

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North
Minneapolis. MN 55422
TEL: 612 544-5543
FAX: 612 5 2 5 - 3 3 7 7

Off ices Serving: Minneapolis, Minnesota
Tampa. Flonoa
Iowa City. Iowa
San Francisco. California
Kansas City, Missouri

LOS Angeles, California
Charlotte. North Cjiouna
Asheville. Nonh Carolina
New York, New vork
3lltsburch °- • 'svivama

An toual Opportunity Employer



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 5

Lenz Oil 0252JI

PACE Sample Number:
Date Collected:
Date Received:

Parametpr

DREANTr ANAIYSTS

January 18, 1991
PACE Project

Number: 910112503

10 0010758
01/11/91
01/12/91
LO-1-
SETR3Units MDI.

INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane
1,2-Dichloroethane
Toluene
Yichloroethylene
Xylene
cis-1,2-01chloroethylene

trans-1,2-Dlchloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

0.10

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

The data contained in this report were obtained using EPA or other
approved methodologies. A l l analyses were performed by me or under
my supervision.

A. Shanahan
Organic Chemistry Manager

1710 Douglas Drive North

Minneapolis. MN 55422
TEL: 612 544-5543
FAX: 5 1 2 - 5 2 5 - 3 3 7 7

Off ices Serving: Minneapolis. Minnesota
fampa, Florida

Iowa City, Iowa

San Francisco, California

Kansas C i t y , Missouri

Los Angeles. California

Charlotte. North Cjiolma

Asheville. North Carol ina

New York, New York

PittsOurgn, Pennsylvania

An Equal Opportunity Employer



PACE, Inc.
Soil Gas Analysis QC Sheet

•ent Name: c /e M /u,-^x ^,j~^j
\ oject Name: L «>^^ 0 « '
PACE Project Number: it?/ n. ~ c ;

Instrument ID: ^
Primarv Column ID: ]
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Client Name: i f - n - A^3 ^*
Project Name: L e- -2 O, I
PACE Project Number: 110

PACE, Inc.
Soil Gas Analysis QC Sheet

Instrument ID: ^
Primary Column ID:

PACE
Sample #

£<. .t^ljii.

; Tube
(Pr ime or Tube
Second) | Section
—

tf.t. >^u4
/J c JTO^^-

— -

—

i

|

Analysis
Date

• / / if/9/

i

I

Matrix Spike Recovery^)

1 I 2 i 3

9 ? < 1 '* 47
If

?1

If

4 5 | 6

ii \ '-! > ' * 5
ocy ? r rs ! ?r

1 / 1 o f ; 7 " 7 5 " i ' S"
'•

i \

1

Matrix Spike QC Limits
are75%-125%.

Comments

1 = cis-1,2-Dichloroethene
2 = 1,1,1-Trichloroethane
3 = Trichloroethene

4 = Toluene
5 = m,p-Xylene
6 - p-Xy!ene



PACE, lac.
Soil Gas Analysis QC Sheet
Method Blank Sunnnary

Client Name
Project Name L <- ^ z
PACE Project Number 7 /0 / / 1 - 1 ^ 3

Instrument ED. ^
Primary Column ID J ;

Date
Analyzed

; hnli,

Target
Compounds

*V^-V^_ /V—>^

Comments:
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REPORT OF LABORATORY ANALYSIS

ERM - North Central, Inc
102 N i l mot Road
Suite 300
Deerfield, IL 60015

Attn: Mr. Dave Edwards

0252 JI/Lenz O i l

January 21, 1991
PACE Project

Number: 910115501

PACE Sample Number:
Date Collected:
Ddte Received:
Paramptpr Units MDI

10 0012262
01/12/91
01/14/91

10 0012270
01/12/91
01/14/91

10 0012289
01/12/91
01/14/91
LQ-ICfi-hG

ANALYSTS

INDIVIDUAL PARAMETERS
1 ,1,1-Trichloroethane
1,2-Dichloroethane
Toluene
Trichloroethylene
Xylene
cis-1,2-D1chloroethylene

trans-1,2-01chloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

ND
ND
ND
ND
ND
ND

0.10 ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglii Drive North
Mnntipolii. MN 55422
TEL: 612-544-5543
FAX: 6 1 2 5 2 5 3 3 7 7

Offices Serving: Minneapolis, Minnesota

Tampa, Florida

law* City, owa
San Francisco, California

Kansas Cilv, Missouri

Los Angeles, California
Charlotte, North Carolina

Ajnenlle. North Carolina
New York, New Yor«

°'ttsburgh Pennsylvania

An Eoual Ooportumw Employer



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 2

0252 JI/Lenz O i l

PACE Sample Number:
Date Collected:
Date Received:

Parameter

January 21, 1991
PACE Project

Number: 910115501

10 0012297
01/12/91
01/14/91
LO-IC6-

i.Jn.ts MDt SftFS

10 0012300
01/12/91
01/14/91
LO-B8-SGFB
Hmp 147?

10 0012319
01/12/91
01/14/91
LO-B8-SG

ANAIYSTS

INDIVIDUAL PARAMETERS
1,1,1-Tr1chloroethane
1,2-Dichloroethane
Toluene
r1chloroethylene

Xylene
cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

ND
ND
ND
ND
ND
ND

0.10 ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Oougtii Drive North
Mnn««pokj, MN 55422
TEL 812 5445543
FAX: 612 5 2 5 - 3 3 7 7

Offices Serving: Minneapolis Minnesota
Tampa. Florida
Iowa City, Iowa
San Francisco. California
Kansas Qv. Missouri

Los Angeles. California
Charlotte. North Carolina
Asneviile. North Carolina
New Vark. New 'ork
"ittsourgn. Pennsylvania

An Equal Opportunity ETDicvei



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 3

0252 JI/Lenz O i l

January 2 1 , 1991
PACE Project

Number: 910115501

PACE Sample Number:
Date Collected:
Date Received:

Parameter

DRHANTC ANALYSTS

10 0012327 10 0012335 10 0012343

Unit--; MHI

01/12/91
01/14/91
LO-1B8-
SGMS

1fiI7

01/12/91
01/14/91
LO-1B8-
SGMS

01/12/91
01/14/91

LO-1-SGTB4

INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane
i,2-Dichloroethane
oluene

Trichloroethylene
Xylene
cis-1 ,2-Dichloroethylene

trans-1,2-Dichloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

ND
ND
ND
ND
ND
ND

0.10 ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 OougWs Ome North

MrrwipotiJ. MN 55422
TEU 812 544-5543
FAX: 612 5 2 5 3 3 7 7

Offices Serving: Mmneaoolis, Minnesota
Tampa, Florida

Iowa City, Iowa

San Francisco. California

Kansas Citv. Missouri

^os Angeles, California

Charlotte, North Caiolma
Asheville, North Carolina
New York. New York

'''tsburqn ^ ivlvania

An Equal Opportunity Employe'



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 4

0252 JI/Lenz Oil

January 21, 1991
PACE Project

Number: 910115501

PACE Sample Number:
Date Collected:
Date Received:
Parameter Units

10 0013161
01/14/91
01/15/91

MDL i mr7sr:

10 0013170
01/14/91
01/15/91
i mrasn

10 0013188
01/14/91
01/15/91

ORGANIC ANALYSTS

INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane
1,2-Dichloroethane
Toluene
Trichloroethylene
>yl ene
cis-1,2-Dichloroethylene

trans-1,2-Dichioroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

ND
ND
ND
ND
ND
ND

0.10 ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Qrrvt North

Minneapolis, MN 55422

TEL S12 544-5543
FAX: 6 1 2 5 2 5 - 3 3 7 7

Offices Serving: Minneapolis. Minnesota

Tampa, Florida

Iowa Ci;y. Iowa

San Francisco, California

Kansas City. Missouri

Los Angeles. California

Charlotte, North Carolina

Asheville, North Carolina

New York. New York
Pittsourgh, Pennsylvania

An Eoual Opportunity Employer



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 5

0252 JI/Lenz Oil

PACE Sample Number:
Date Collected:
Date Received:
Parameter

ANALYSIS

January 21, 1991
PACE Project

Number: 910115501

10 0013196
01/14/91
01/15/91

units Mm ininosn

10 0013200
01/14/91
01/15/91
i nir.insnrn

10 001321
01/14/91
01/15/91
i m

INDIVIDUAL PARAMETERS
1 , 1 , ]-Tr1cnloroethane
1 ,2-Dichloroethane
Toluene
^richloroethylene

d s-1 ,2-Dichloroethylene

trans-1 ,2-Dichloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

0.04
0.05
0.06
0.04
0.05
0.05

ND
ND
ND
ND
ND
ND

0.10 ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North

Minneapolis, MN 55422

TEL 812 544-5543
FAX: 6 1 2 5 2 5 3 3 7 7

Offices Serving: Minneapolis. Minnesota

Tampa, Florida

lowi City, Iowa

San Francisco. California
Kansas City. Missouri

Los Angeles, California
Charlotte. North Carolina

Asheville. North Carolina

New York. New York
pittsburgh Pennsylvania

An Equal Opportunity Employer



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 6

0252 JI/Lenz Oil

January 21, 1991
PACE Project

Number: 910115501

PACE Sample Number:
Date Collected:
Date Received:
Parameter Unit-; MDI

10 0013226
01/14/91
01/15/91
imri isn

10 0013234
01/14/91
01/15/91

10 0013242
01/14/91
01/15/91
i nirnsn

ANAIYSTS

INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane
1,2-Dichloroethane
Toluene
•ichloroethylene

,,yl ene
ci s-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

0.10

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

ND
NO
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North

Minneapolis, MN 55422

TEL 612 544-5543
-AX: 612 525 3377

Off ices Serving: Minneapolis. Minnesota

Tampa. Florida

Iowa City. Iowa

San Francisco. California

Kansas City, Missouri

Los Angeies, California
Charlotte, North Carolina

Asnevule. Nonh Carolina

New York. New York
3:tTSDurgn. Pennsylvania

An Egual Opportunity tnpiover



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 7

0252 JI/Lenz O i l

PACE Sample Number:
Date Collected:
Date Received:
Parameter

January 21, 1991
PACE Project

Number: 910115501

Units

10 0013250 10 0013269
01/14/91 01/14/91
01/15/91 01/15/91

MDI i mn4sn i OISFTBS

DRKANTr ANAI YSTS

INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane
1,2-D1chloroethane
Toluene
"""ri chloroethylene
.>ylene
cis-1,2-Dichloroethylene

trans-1,2-Dichloroethyiene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

0.10

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

The data contained in this report were obtained using EPA or other
approved methodologies. A l l analyses were performed by me or under
my supervision.

Llesa A. Shanahan
Organic Chemistry Manager

1710 Douglas Drive North
Mnneapous. MN 55422
TEL 612 544-5543
FAX: 612 525 3377

Off ices Serving: Minneapolis, Minnesota
Tampa, Florida
Iowa City, Iowa
San Francisco. California
Kansas City, Missouri

LOS Angeles, California
Charlotte. North C -c'ma
Asheviile, North Carolina
New York. New York
Pittsburqn. Pennsylvania

An Equal Opportunity Employer



PACE, !nc.
Soil Gas Analysis QC Sheet

•ent Name: =**-
reject Name:

PACE Project Number: 1-0,1?. ±o<

Instrument ID: ^
Primary Column ID: 1

PACE

- j m p k #

jL-b *&
f^ tt^

1 L, . i.

1 L i 7 0

lj» ,

- - f 7
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PACE, Inc.
Soil Gas Analysis QC Sheet

jent Name: EKM- r~~** !^-^
. roject Name:
PACE Project Number : < ? / o / , s r ^ <

Instrument ID: &
Primary Column ID: l~

PACE
irnple #

. ? lc -

'2 i To

JZ 6 9

C ^vJ

Tube
(Prime or

Second")

A

Tube
Section

r-wW

<*W
f.-w-/

t~±

\

Analysis
1 Date

.1 loh*

\

Surrogate
Recovery

Decane (%)

/ <?<i
10 7

1 1 0

> o -n

•? 2-

PACE
Sample #

Tube
(Prime or

Second)

i
Tube

i Section

I

i

,

A n a l v s i s
1 D^ce
i
i

S u r r o g a t e
Recovery

Decane i^tO

•ogate QC L i m i t s
i< fr* ^ "~^<<"*
l^.O-l^ .0.

Comments
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Client Name: >• * •*« - ~ •*** -*^J^

Project Name:

PACE Prefect Number: i-.c > / _ r

PACE, Inc.

Soil Gas Analysis QC Sheet

Inst rument ID: A

Primary Column ID: ? •

C t* - S

PACE
Sample #

il .i. >*2^

Tube
(Prime or Tube
Second) Section

!

« <. .af^ \

Q ,1 J^fu4<'

fl ^.^jvX
'

Analysis
Date

:/j »/*/
I !/l1/1t

1 ;// y It ,

ill *H:

\

|

1

Matrix Spike Recovery (°7o)

I 2 ! 3 ! 4 I 5 6

oo 1 f : < /? <fv v s " r r
l<3 I ;3 JP ' \00 \ qt, 1 ^ 5 ! 7t

f l "7 ! <? <? fj- | <? {, 1 <? o

f J f j" j f J f y •? f • f r
f 1 •'
i ! !
1
i• i

1 !

! 1 i

! ! I •
! 1 :

! ! 1 ' i

Mat r ix Spike QC Limits
are 757c>-125%.

Comments

1 = cis-l,2-Dichloroethene
2 = 1,1,1-Trichloroethane
3 = Trichloroethene

4 = Toluene
5 = m,p-Xylene
6 = p-Xylene



PACE,
SoU Gaa Analjsis QC Sheet
Method Blank Siimrpary

Client Name t KM - *>j*
Project Name:
PACE Project Number c., e , , $ r 0

CD: ®
Primary Column ID. 3o C } I >

«i*<- J X -

Date Target
Compounda

Comments:



Client Name: c /?/«i -
Project Name:
PACE Project Number: y , p / / r .

PACE, Inc.
So.; Gas Analysis QC Sheet

Instrument ID: &
Primary Column ID: jo

PACE
Sample #

/ 2Ji.7 ,»1J

1 2.J7 ^^<a:

Tube

( P r i m e or
! Second)

'^^^

i
V

i

Tube
iSec t io r

F-~*r-l
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F^*~r
A^J.

\ Ana lys i s
i Date

: / / j . j / < ? /
,

/
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I
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Recovery

Decane ('%>)

/ ' S"
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i < T-

1 a."?

i T^ |

PACE ! (Pr ime or | Tube A n a l y s i s
Sample #| Second) Sect ion! Date

-

\
1

1

Surrogate
Recovery

Decane (To]

Surroga te QC L i m i t s

Comments



PACE. Inc.
Soil Gas Analjsis QC Sheet
Method Blank

Client Name: C.HM- w oc.ru IristTiiment ID:
rroject Name: rrunary Column Q>. 3 o .~^zz\ j o 3 1 ̂ — *
PACE Project Number <t< <? n s s~<> i ^^JU^ p A - s

Date
Analyzed

/ / i 3 / f /

Target
Compounds

x*-r ~Z~^<J <^-*^~~JU ^~^J_
^^*r" ^ ^M
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PACE, Tnc.
Soil Gas Analysis QC Sheer

Client Name: etj*
Project Name: ICML
PACE Project Number :

Instrument ID: £
Primary Column ID: 10

PACE
S a m p l e #

Tube
(Pr ime or
Second)

1131. 7 /Ml fc'c.

nil r /vr/r
\

°~,)

Tube
Section

P K »/v/r
Ati'-tr

Analysis
'Date

ijj-llli

f-«v^

rfoL^ i

i

:
i 1

l

i

Matrix Spike Recovery (%')

1 i 2 3 4
,y J I I0?

tl

,,3

i a o

100

1 7 <?

5 ' 6

i » f i<5 7 i i> 7

i o c > \ 1 f ' i T ; ^ r
I I P ? IC7S

ia ~L, i O /

\ t

I

in* ' .,30

/ 3 0 ' 1 ^ ^ 7

i

\

1

Matrix Spike QC Limi ts
are 75^-125%.

Comments

1 = cis-1,2-Dichloroethene
2 = 1,1,1-Trichloroethane
3 = Trichloroethene

4 = Toluene
5 = m.p-Xyiene
6 - -^rrtrrre o



PACE, Inc.

Cl ient Name: i f * -
Project Name: L f ^
Project #:
Instr. ID:

Mid-level Standard- Date/Time: </<s/i<
File ID:

Soil Gas Analysis In ternal Standard Area Summary

1
2

3
4
5
6
7
/

8
9
10
11
i °

13
14
15
16
17
IS
19
20

Mid-level Std.
Upper Limit
jLower Limit

PACE Sample
No.

- , j _ : .

7"Lr. L //x^^-, - ̂

/--U^^-j -&

7 3 <? . 5 f*—~^, - F

/>V— ̂ ^A. >?

7SO.L, ^^^. ^ . P

/^v^a^. -^

Lt. ̂  "j-«n -^^

Bromofluoro-
benzene Area

: 17^
7 T U

'<f <?

^ v ^

3 10

3 - 7

772,

J J 7

3 MS,

7 rF

i

i RT
1 7 - 5 7

< ? - .̂  y
? • 3 7

4 J 7

^ - 3 7

f - 3 7

7 2 7

< 3 7

21
22
23
24
25
26
07
oc~o

29 ,
30
*̂  -• i

•N |

32 ;
33
34
35
36
37
33
39
40

Bromcf luo ro - ;
benzene Area RT

Mid-level Std. j
Upper L i m i t
Lower Limit

PACE Sample
No.

1

!

! i

i !

QC Limits For Area
UPPER LIMIT = +100% of in ternal s tandard area
LOWER LIMIT = -50% of in terna l s tandard area.

Retention Time QC L i m i t s
Retention time window is
+/- 0.50 minutes .



PACE, I n c

Client Name:
Project Name:
Project #: "i
Instr. ID: /J

2. ^j Mid- leve l Standard- Date/Time:
T O ! F i l e i D :

Column ID: 7

Soil Gas Analysis Internal Standard Area Summary

1
2
3
4

5
6
7
S
9
10
11
12
13
14
15
16
17
18
19
20

Mid-ievei Std.
Upper Limit
Lower Limit

PACE Sample
No.

/ J T O - J - f'^.;..^^. ~f

l/*~f~<~~>. - s

to C I , & * •T-« -̂»*V-I» -̂̂ J — P

/% u^, -A

A
I3T1 .9 f -*~-~*~j-£.

P '~~~rL~~ -S,

, 9 r 7 7 ^ ^ _ f

/^w^^ - /?

lof'i.s fy^~^-^^y - F-

;:>Cf ? M<*

i^ss 2 /^_^_-,-P

/"-— — .., - &

UT(,.t P^^+^ -'- :

f* ,. ̂  - /I '

/»T7 o /• L^— ) - P

/> 0/ --T.I ». i-t^ - n

1 *S -* f f 1 ^^*->v-<k^V^ - ̂

/ j3

Bromofluoro-
benzene Area

J ?j-
7J- (.

<ri

1 VT

.?z b

l y s
j 7 b

3i y
7 f /

3i -^ .

3 ^ /

J ^ - ?

3 3 v

^ r i?
jTl-j.

3 !-->

3 / v

7?i)

J / lx

7 J T-

?1 V

J J S

RT
9 J7

7 7 7

? .? 7

<?• 3 7

1.3 r
•7 ? 7

1 .1 ->

1 J 7

1.17

9". J 7

i. ? 7

7, J ->

t J7

*. .1 7

^ 3 7

f 3 7
r j 7

' • 3 7
<r l 7
?. J 7

21
22
23
24
i_O

26
O7
•_ /

28
29
30
31
32
33
34
35
36
37
38
39
40

Bromcf ' .uorc--
benzene Area i ?^T

Mid-level Std. •
Upper L.mit
Lower Limit !

PACE Sample
No. ' i

/ ° J * t, A_-~^, -F ' 3 ' "7 i f J 7

/'^^__-g 3 3 L ' •» 3 n

' o T 1 r / ' ' A l i ^ J 7 ^ : 9 J 7

/ P U O J /xt^^-i-P -? * T ^ 7 7

f ~~~^ -B 3il f 37

'3 t / f fs*-~^y,f: 31 ^ ' ?17

P* ^ -4 - ?37 ? 3 7

/ J w J - t /'^^_^ -F -7 J 7 ^ 3 7

f«~~.^-X ' 3 3 •» . <? Z 7

6J. t . ^yT^ j^f- 3 H o ^ 3 7

p

QC Limits for Area
UPPER LIMIT = -i-100% of internal standard area
LOWER LIMIT = -50% of internal standard area.

Retention Time QC Links
Retention time window Is
-t-/- 0.50 minutes.



PACE, Inc.

Client Name: f
Project Name:
Project #: < ? / 0,,
Instr. ID:

Mid-level Standard- Date/Time:
File ID:

Column ID:

1 1 "

J i

Soil Gas Analysis Internal Standard Area Summary

1
2
3
4
5
6
7
3
9
10
11
12
13
14
15
16
17
18
19
20

Mid-leve! Std.
Upper Limit
Lower Limit

PACE Sample
No.

< r < v A^
(r^C. ? - f A~ -, - «"

P/i~~~^~ -&

1 3 b y . T- ' ̂ *-^i»iy - F

/"* - A

10 toS" i? fsl^^^y -£

I0(.i..*f*~~* 1 -C

-̂•w-̂ ^ -JJ

101, 7 1 f*~~~^ - F

'~~* -f

•3..C. ,f3~«Jx^,

/ J U A I ^~"^_~-, -f

/^ y?

1,21,9. 3 /*.- — »~, - r

/^w_ -^

\079.t A^~— , - /=

r^^ _a
>01l. 1 A^^_-/3

X7, -^?

Bromofluoro-
benzene Area

J^L,

7 / V ^

/ 7r

3 4 9

7 7 7

?3o

To?

11-L

3 -iV
3H-L

3 a i

J 3 3

J? J3

^ 3 3

3f B

3..' -7

3 < o

3l i

3 i r

Ji •?

—
J l 9

3 < y /

RT

" 7 . 3 7

1-J7

1-17

T- 3 r

r 3^
<?- 37

f 7 7

•r. J 7
117
7 3 7

<? 3 7

f . 3 7

f - 3 7

f 3 7

f 7 7

f 3T 7

f - 7 7

' •37

—
* J7

137

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Mid-level Std.
Upper Limit
Lower Limit

PACE Sample
No.

' ^71 ..3 /^—^-.-^

P* ^-d

\? 73. )A^«-— , -F

/* A

37 * .3 A. „ - C

i j 7 5 / f*—*^ - P

/^-Vw»_^,.__. »?

8 < A4)^±t

Bromofluoro
benzene Are:

j i r
j ^ / ^

3 i. 3

137

JT.S

71 "7

5 ? b

3? <T

5=63 3^^

^t 3

i RT

!

1

f 1 ~>

* 1 ~>

437

* J 7

7 3 7

•?. 37

? 37

*•! 7

• 7 3 7

f - J 7

QC Limits for Area Retention Time QC Limits
UPPER LIMIT = +100% of internal standard area Retention time window is
LOWER LIMIT = -50% of internal standard area. +/- 0.50 minutes.

6</i—^rv ( 0 4 - I 7 01 \



PACE, Inc.

Client Name:
Project Name:
Project •#: </
Instr. ID: &

Mid-level Standard- Date/Time: / / / ? / « /
File ID:

Column ID:

Soil Gas Analysis Internal Standard Area Summary

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Mid-level Std.
Upper Limit
Lower Limit

PACE Sample
No.

£<; *. A^4_.
U i U . 2 P^^^-F-

/""— TV^_ A

0.17 2 f~-~-~f - *

r?.~^-A

'llf.q ,-1 -̂M»~, -f

I7 .!-!.-. ^3

1-114 7 P~-~-~2 - F

i -^ i' TH lj_ "Hi 1 ~ O

/ 2 7 J . C ?>~~~ry -r-

p 3

S. . < . -A*K ît

i i ) ¥ '" -v— . v»-^r - ̂

r'yx^_»^v - /5

/ 1 -J 1 . 7 'psu^v^, - F

/'v-wv«^s -£

' 1 J3 , r /._—»--, -^

/?^*^«**-̂  - tf

n]f. 3 P^~~*^ - f

•*^^— r— ̂ *-j. - /S

Bromofluoro-
benzene Area

V / . T

JA b

10 ^

J (,*-

J 4 i?

3/ .r

I j»/

/ j t,

^ 1
j7 r i

J ^ r
7 J- J

i ? 7

3?3

3 ?7

Jl-^

J r r
i ' / rf

3 T J

J 3 k

JT<?

Jbl-
3 5 - 7

RT
<?. J 7

1- 3 7

f - 3 7

7 . 5 7

f . J 7

?• 3 7

? J 7

1.31

T - J 7

7. ? 7

?.J 7

f ? 7

7 J7

f I 7

• ? - - ? ?

f 7 7

< 3 7

?. 3 7

f 17

1 7 7

7 3 7

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Mid-level Std.
Upper Limit
Lower Limit

PACE Sample
No.

1 31 If , 1 ^*-«'n~y -F

P* , -A

a-*. *^^

Bromofluoro-
benzene Area

37^

3 V f

1 SI

\

i

RT

1-37

f 3 7

7-3 7

QC Limits for Area
UPPER LIMIT = +100% of internal standard area
LOWER LIMIT = -50% of internal standard area.

Retention Time QC Limits
Retention time window is
+/- 0.50 minutes.



PACE, Inc.

Client Name: t « , M -
Project Name: Lf- » 2.
Project #: < ? / ? ,/ r -
Instr. ID: ,5

i Mid-level Standard- Date/Time: / ^ •>..? / <?/ •>. TJ -.**
File ID:

Column ID: 30 ^^X^ , o 71, ^—-

Soil Gas Analysis Internal Standard Area Summary

1
2
3
4
5
6
1
8
9
10
11
12
13
14
15
16
17
18
19
20

Mid-level Std.
Upper Limit
Lower Limit

PACE Sample
No.

l">.l 1.0 f^-*v~LJ - F

f} _ X

/ T ; f . rf f /-i— n -̂*, - P

/'^~-v^_~, - A
-/

1 3l •?. t /*/*-~vm-.f - P

A ^ - 4'- — T"*-p — ** —
M 1 0 - 3 /^~r*~^i - i-

P &

M i l i" f"^-^^. -f

p ~~*~~s, - tf

£.<^ J^^i-t

4 i * La I 'V*-»^K--^fc^--j — A*

/| . ,,
f .-U^v^^ -% - O

i '< i 3 ^ /-'-i^w^^, - e

r"i— '— ̂ 3 - A

'32y. i- P.~^-*~, -?

P.^^-^^ -A

l\~l$.O P~~~~i -P

/ 3 2 t . •? /h'v-~-c«v!l - P

Bromofluoro-
benzene Area

J,r?
77i,

i f V

7 30
3 T7

- J V J T

3J-J

J 7. q

J^ . r

3 ^V?

J w x

3 i^

3 7^

J T?"

^ rr
7T '

j r r
I.??

J I?

3 ^ 1

3*0

J T;

RT
7 - 3 7

5 3 7

f. 77

? 7 7

1.37

< ? . 3 7

•? ? 7

f 7 7

f • J 7

* -!<?>

1-3P

f - »/

7. 3 7

1 1 7

1 J 7

f - 37

<? 3 ?

7. J 7

9 3 7

f. J7

r - j ?

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Mid-level Std.
Upper Limit
Lower Limit

PACE Sample
No.

11 2 <. P~~*-^. - &

Bromofluoro-
benzene Area

-?u C

1

RT

| 7 . ? 7

QC Limits for Area
UPPER LIMIT = +100% of internal standard area
LOWER LIMIT = -50% of internal standard area.

Retention Time QC Limits
Retention time window is
+/- 0.50 minutes.



i, Inc.

:nt Name: ?I?M
\ ojectName: it~
Project #: <?io/>s
I-str. ID: B

Mid-level Standard- Date/Time:
File ID:

Column ID:

Soil Gas Analysis Internal Standard Area Summary

r. o

Z
^

5

8

10
- ^

f

l:
t

15
•">

r
18

)
_J

Mid-level Std.
Upper Limit
Lower Limit

PACE Sample
No.

a ). A^A.

I~L\ 2 - 7 ( K <\ ?*^-J

&~JL
i L \ 3 . r < ^ A f c / j ) <~ i^*s

&~~L

\

\

Bromofluoro
benzene Area

3 s~s
lie

1 7f

3h 7

3 ru

IH r
Jj i

J V 7

RT
7 S/

7 ?/

f J^

7 3^"

T IT

9 3;?

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Mid-level Std.
Upper Limit
jLower Limit

PACE Sample
No.

Bromofluoro-
benzene Area RT

_C I Limits for Area
UPPER LIMIT = +100% of internal standard area'
L ~'WER LIMIT = -50% of internal standard area.

Retention Time QC Limits
Retention time window is
+/- 0.50 minutes.
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APPENDIX D

DEVIATIONS FROM THE APPROVED SOIL INVESTIGATION
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A major fracture zone with a thickness between 1.0 and 2.8 feet was also encountered

at an elevation between 568 and 571 feet in all of the cores, except MW-3D. However,

three horizontal fractures are present in the jMW-3D core at this elevation. This fracture

zone probably represents one of the major regional fracture zones identified by Nicholas

and Healy (1988), who reported the presence of a major horizontal fracture zone at an

elevation of 565 feet.

The deepest set of major horizontal and vertical fractures that was observed during the

RI is located at an elevation of 562 to 563 feet. This fracture zone, which was identified

in cores from MW-1D, MW-3D, MW-4D, and MW-5D, is composed primarily of high-

angle fractures with thiclcnesses that range from 1.1 to 1.7 feet.

As shown on Figure E-4, minor fracture zones occur at elevations of 551, 555, and 559

feet. These minor fracture zones are generally thin and not as laterally persistent as the

major fracture zones.



12 inches. The spacing for the secondary joints ranges from 8 to 24 inches and averages

approximately 14 inches. The length and depth of the joints could not be accurately

discerned because of limited bedrock exposure. Where present, the tertiary joints are

prominent and laterally extensive, but they were infrequently observed.

The site-specific fracture data from the borings (Figure E-4) revealed the presence of

several discrete fracture zones that can be correlated between cores. The shallowest

fracture zone occurs in borings MW-3D, MW-6D, and G106DR at an average elevation

of 587 feet. This fracture zone ranges from 0.5 to 1.4 feet in thickness and is composed

primarily of horizontal fractures. Because the top of the bedrock is below 587 feet at the

other boring locations, this fracture zone does not appear in the other cores.

The next major fracture series occurs in the cores from MW-3D, MW-4D, MW-6D, and

possibly MW-7D and G106DR. This fracture zone varies in thickness from 0.3 to 0.8 of

a foot and is composed of a combination of horizontal and high-angle fractures. Because

the rock quality in MW-7D and G106DR is very poor at the elevation of this fracture

series, positive identification of the fracture series in these cores was not possible.

At an elevation of 574 feet, a minor fracture zone was identified in three of the six cores

that intersected this elevation. The fracture zone was apparent in borings MW-4D, MW-

5D, and MVV-6D at a thickness of 0.6 to 1.2 feet. Although the fracture zone is not

obvious in boring MW-3D, four horizontal bedding planes were logged at the same

elevation in boring iMW-SD. Because weathered rubble was present in boring MW-7D

and G106DR at an elevation of 574 feet, the fracture zone could not be identified.



Because the bimodal distribution may be a result of construction activities along the

Calumet Sag Channel, ERM-North Central separated these data into two groups: (1)

measurements collected near the channel (i.e., Outcrops #1 through #5) and

measurements collected away from the channel (i.e., Outcrops #6 and #7). The

measurement data from each group were tabulated (Table E-l) and plotted on rose

diagrams (Figures E-3b and E-3c). The primary joint set measurements taken from

outcrops near the channel (Figure E-3b) show the same bimodal distribution as the entire

data set (Figure E-3a). However, the primary joint set data collected from the outcrops

away from the channel form a single node at 130-degree to 150-degree (Figure E-3c).

This suggests that joints exhibiting an orientation of 115-degree to 125-degrees are only

found along the Calumet Sag Channel and, thus, may be artifacts of blasting and

construction along the channel and not representative of natural conditions. The joint

orientation data from outcrops away from the channel (Figure E-3c) are the least likely

to have been affected by man-made causes and, thus, are considered the most

representative of the regional vertical joint orientation patterns. These data suggest the

presence of: (1) a primary joint set with an average azimuth of 135 degree, (2) a

secondary joint set oriented at right angles to the primary joint set with an average

azimuth of 45 degree, and (3) a minor tertiary joint set with an average azimuth of 20

degree. These results are very similar to the vertical joint orientation results reported

by Nicholas and Healy (1988).

Because no information regarding the spacing and width of the vertical joints was found

in the published literature, EjRM-North Central collected these measurements from the

previously described seven outcrops. The width (or aperture) of the primary and

secondary joints varies from tightly closed to approximately 4 inches, and the exposed

joints are generr-Uy wider than the unexposed joints, as a result of weathering. The

spacing for the primary joints ranges from 0.5 to 36 inches and averages approximately



Nicholas and Healy (1988) have classified all of the horizontal joints in the area of study

into two groups: subregional and regional. Joints that are areally extensive are

considered regional joints; whereas joints that are located in bedrock highs and truncated

at the bedrock surface are classified as subregional joints. The subregional joints are

more commonly filled with glacial sediment than the regional joints. Based on their

interpretation of borehole geophysical logs, Nicholas and Healy (1988) have identified

major regional joints at elevations of approximately 415, 440, 525, 550, and 565 feet above

sea level.

ERM-NORTH CENTRAL INVESTIGATION

As proposed in Section 5.1.9 of the Lenz Oil Remedial Investigation/Feasibility Study

(RI/FS) Work Plan, Environmental Resources Management-North Central, Inc. (ERM-

North Central) conducted: (1) a regional fracture analysis to independently verify the

findings of previous investigations, and (2) a site-specific fracture analysis to evaluate

the nature of fractures below and downgradient of the site (ERM-North Central, 1990a).

These field investigations were conducted between March 16 and April 7, 1991.

ERM-North Central performed a reconnaissance of the area within approximately 1.5

miles of the site to locate outcrops of the Silurian dolomite to be used for the collection

of the regional fracture data. The Des Plaines River Channel, the Chicago Sanitary and

Ship Canal, the Illinois and Michigan Canal, and the Calumet Sag Channel were all

investigated for bedrock exposures. Silurian dolomite outcrops were observed in many

areas along these canals and channels, but many of the outcrops appeared to have been

disturbed by construction activities. The best undisturbed bedrock exposures were

found at or near the Sag Quarries Recreation Area in the Palos Forest Preserve (T37N,



degrees. The rose diagram of the lineaments reveals three major sets: two of which

correspond to the vertical joint sets and one that is oriented at 20 degrees azimuth and

has no apparent analogy among the vertical joint sets.

Zeizel and others (1962) and Foote (1982) have shown that the frequency and aperture

of vertical joints in the vicinity of the Lenz Oil site decrease with depth below the

bedrock surface. This interpretation is based on the assumption that private wells are

generally set opposite the most productive portion of an aquifer, which would be the

most highly fractured portion of the aquifer in the case of the Silurian dolomite. By

plotting well frequency versus depth of penetration into the Silurian dolomite, Zeizel

and others (1962) concluded that the upper 60 feet of the dolomite is the most

productive portion of the aquifer. Although unconfirmed by direct field measurements,

significant fractures probably extend at least 60 feet into the dolomite; however, this

conclusion is preliminary and may not accurately describe the bedrock below the Lenz

Oil site.

According to Nicholas and Heaiy (1988), horizon'-! joints along bedding planes are

evident in outcrops and in borings drilled at the low-level radioactive waste disposal

site. Outcrops along the northern side of the Des Plaines River Valley display prominent

horizontal joints that are hundreds of feet long. Many of the joints are weathered, and

some are several inches wide. Because the correlation of horizonal joints between

borings at ihe low-level radioactive waste disposal site is excellent, the joints are likely

to be continuous for at least 1,600 feet in the subsurface (Nicholas and Healy, 1988). The

apertures of the subsurface horizonal joints were measured to be as wide as 2 feet.

There is also evidence that many horizontal joints have been infilled with sediment

ranging in size from clay to sand.



on the crest of the Kankakee Arch. Joints in the brittle Silurian dolomite occur in three

mutually orthogonal sets, two of which are vertical and one of which is horizontal

(Nicholas and Healy, 1988). The vertical sets of joints were caused by structural

deformation (i.e., the tensile stress from the subsidence of the Michigan and Illinois

Basins and the uplift of the Wisconsinan and Kankakee Arches). However, the

horizontal set was formed as a result of carbonate dissolution along bedding planes.

According to Zeizel and others (1962), the orientation of bedrock valleys in DuPage

County is controlled by these major joint sets.

PREVIOUS INVESTIGATIONS

The U.S. Geological Survey conducted research into the orientation and spacing oi" joint

sets in the Silurian dolomite as part of their study to determine the geologic and

hydrologic factors that control the migration of tritium from a closed, low-level

radioactive waste disposal site, located approximately 1.5 miles southeast of the Lenz Oil

site (Nicholas and Healy, 1988). The joint analyses performed by Nicholas and Healy

(1988) included lineament mapping, bedrock surface mapping, and studies of joint

orientations exposed in outcrops of the Silurian dolomite. The orientations of 156

vertical joints measured in two quarries were plotted on a rose diagram by using a 1-

unit length per joint and grouping the joints into 5-degree sectors (Figure E-l). A total

of 106 linear structural features were mapped on aerial photographs of the 25-square-

mile area surrounding the low-level radioactive waste disposal site. These linear

features were plotted on a rose diagram by using a 1-unit length per 1,000 feet of

lineament length and grouping the lineaments into 5-degree sectors (Figure E-l). The

rose diagram of the vertical joint orientations shows two orthogonal sets of joints: one

set of joints with an azimuth of 40 degrees, and the other set with an azimuth of 130



APPENDIX E

FRACTURE ANALYSIS

INTRODUCTION

An investigation was performed to gather information regarding the orientation, spacing,

width, lateral extent, and interconnectedness of bedrock fractures in the vicinity of the

Lenz Oil site. Because much of the surficial aquifer is composed of fractured limestone,

fractures are undoubtedly a dominant factor that controls the ground water flow

direction and velocity. The regional network of fractures is defined by data from

previous investigations near the site, field investigations of outcrops around the site, and

site-specific investigations of cores. This Appendix presents the methodology and results

of those investigations.

GEOLOGICAL SETTING

The Lenz Oil site is located on the crest of the Kankakee Arch, near the northeastern

edge of the Illinois Basin. The southeastern extent of the Sandwich Fault Zone is located

approximately 23 miles southwest of the Lenz Oil site at its closest approach. Although

all of these structural features are presently inactive, the local character of the bedrock

has been strongly influenced by historical geological activities. For example, in the

vicinity of the Lenz Oil site, the Silurian strata are nearly horizontal because the site is
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.ĵ

—

—

DESCRIPTION

/;
A - j, i <^ 'A t S *— >vjJ_i- C!̂  -*-»T- -ir/ £ ju(t* '/7 f\i£ citcv-j|t/

r ,
 j

 r

V o /? ' •? J 3- 1 '

^£*7" S/J/^
/?,<,,, c.-s* ,,,/•' *•*

^t '

Depth
m feet

-
— ™"

-

-

1-^-

— J —

_

— v —

r^^
— _

•• —

-~ 7 —

— /O —

SAMPLES

S
im

p
ta

 N
o i

ŝ
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Illinois Environmental Protection Agency
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î B«

Ci

IBMM

1
i

1

A '

|HBBB

•••H
•̂n •̂ ^^

Personnel

G • ^ . C T-/O
0 • /* x M a j o *
M - ^? /V a. •<• <• • ^ •J"'' •

REMARKS

O v r f . - n^r^ '?

/

C'jj o' *<eJ • f

^ ss L, M C

avti *< 3-sf- i
M # u /. JT

c*A&->- sho< > /ooO
/^ /v*, /. a

£ Y * » C kt+* v S

// // iy //. 7 >• a— f>
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x"^r/r^r^--^
7y ^ /v^ ^^tf/- -'-

Depth
m feet

— — / —

r 2 ~

-2-

— y —_ _
- -
- -
~ , ~

-7-

mm —

\1\

M. —

•1 -•

•• —

••̂ •V ^^

«• —

•» —

*v —

•• —

-

-

3cr ng •>

Auger Z

Date S

f O i -^
JQ -* *^ ~ ' w •• t . ' ,*. op i tc ' ' ' - e : vo *, X-

'"" - n" * i D • -r- " • - - . ^ «•*

C? ^ - •' ' 'eoth ? . ^ ^cfarv C p ^ f « , v /-*''

art .? - S - 1 / Fmish r?- <" • <?•

SAMPLES| 
ON *r<*u>*c; ,

1
5

1

t
'«

I
W

I
I
O

I
T

t
«

|
»

<

N
 

V
^
lv

e
^
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Io
w

il

()
V

A
 
o
, 

M
N

U
in

.i
il
ii
v
j^

o

4̂
X

^ :

Qj 1

V) • i

- »-*

\

|

|

(

1

Personnel

G - ^ --o
0 -f. M.1B^

H -<J A- ..*!., i ."̂  •

H - d ' * A ' » | V i « » * c c f *

R E M A R K S

*"'"'<."•"""'

y/ , v ^ , 5"

£ -J A :. ' i ,-o ,/ ••

^ , V ̂  . V XJ

^'/^ x - 3 ^ < . x a > / : .

/y,vw vo

^ ,' _ I--* ,* /~,

yVA^c , / ^ V

>/Vu ;/. 7 /^jc



e No

t i lmo i s environmental Protect ion Agency

V 2 ? O ? OC03 County &" /^a-^e

>; S

S :e r <e Name 1C .

F ;eid Soring Log
//(.CO

3o,':ng No 5 & ' ' 3. Von.tc. ' .'.si s

Sur'aci E'ev Com.c ievcn ;<

con .0 No Auqer Deoth o? • o Rotary r>rth A'

n,,^nrang;e ^>£& &',aJ^<? Sec. // T ^ 7 yy q // £" Date Stan <?-5"-9/ F.msh ^ - j f -9 /

Soring Locat ion ^S P ^ * / / ? x>r»^ ? 3 V2 Ti*. iV3-* 5«J - ' /

-7 ^ f f- . C r e,^ 3 (S - 1 9

CM£ 7S J -7/y " ^J'V
Drilling Equipment _ , . . . . , - _/. . /,- * "\

^ ^ £ ? e « * / « t u « « J £*•* i0(* •* f C * )

E!ev

^

I~
—
—

~
^-

^

—

—

—

DESCRIPTION

i5 - ̂  S /tC'a ' i- breu.- . ̂  r ^ v ' ''

/?^ .<r^ / ^ f ^ C w s o / o^^ ^ * ?
•̂

•/c /? r^; »? ̂  z-^^Ls

/*<>f<*Js/ c* ff<> 3 ̂ ^

7c i /^ ^^ -?^'^

Depth
m feet

-

-

. o

^

r ^T

H. ju —- ' -

^ —• —

•̂ ^ —

^^^ w

SAMPLES

J

!
Ji
*.<t
Q

^X

1 ? 1
1 * 1» ; ' i1

—1
y
4
VI

u -
J j J

i ' =
\ 1 i

•Jl I \.

! i

i !

?!;!
> : S ?
Z '0

1 ' 1
1 1

* c , 1 !
V LJ / , ' j

1 1

?! : i :1 1 :

i
1 1

i

1

1

i
1

1

1

1

i

Personnel

G • ̂  r -* '0
0 • /P /vi a iu -

^ ' <i? /Vi e. v M < i J"'"

H - & W*.* kf, i^ek

REMARKS

C /**'•*«.''!.

> / C c •-,

/ vvw //. y

X/v^ //• 7 ^^^



5 te ? i |e Name J f r~? s n <• 1 ?,

V P~ l"lf__£

J^ f X '; » O • T~M f .

'cnng No ^g - / 3_ V cn ' c - A e i l No

c ev

:ed 0 No

r...jaciranaie - /? £ 4 S V ; J * P Sec /V T J ~> /v q /,/ /r

Boring Loca t i on ,5<?ff f/tf rria.*}

d v* e ~> s j J/v / / • < • < / V J T X
Drilling Equipment , ^ .̂ . /"x;j .•

Elev

—

—

_

—

~

j—

-

-

—

—

—

L

DESCRIPTION

.; , / / j ,
X* - / 7 /*/ i/< ^ ^ i / o f. '<• 0 ft u x7 ** U <* * 3
'-x • ' ' ^ /

^j ^-^.> 7~. r»f /G /C

a*A / f j * . ^ / / .? ^

Depth
in feet

— y —

— -
"""" " / ~~
" i
— —
-

_

i — _

K —

^ —

^ —

•̂CK ••

-^ —

^ug»r Ceptn /• 7 ac»arv ^^-^ ,1,-

Oat» Start S'b-V F.n,Sn J . / . - = /

SAMPLES

i

f t
'A 71

i >
S
1

X.

i
9
o
a
t

a.

"̂  i

a §i
4 i 3 "̂
•» i ~

z :o
[X

Q

\C^

i '

1

1

persorne i

o •/? ^^f^

H - t f ^^; V^ ̂ .^

REMARKS



££v ~
y^ Illinois Environmental Protection Agency • F eld Borinq Log = 3 g e / :' '

Si te F ie No a^^^jcooj Ccunrv DuP&^e- ?.nr nG No 5£-/"/ Vendor .-, m •, .'•->"

Si i<> F i e Name ^ «• ^ » i i* 4 1 1 * f ' / *''"<•'*? J~ n <* . Sur face E lev Corrr ?• m "!p-,t-, '-

Fed iO No Auger Oeoth 4 '• 5 Roiar/ 3eo th x -

Ouarirang!* ?£/)&• £"($£.£ Sec. // T J? 7 V R ^ £- Date S ta r t / - £ 9 ' 1 ' Finish / - ^ 9 - ? ••'

Soring Locat ion ^ft* 3>ff x»./o

jy y ^f
Drilling Equipment C, rt E 73 3 f ">e\ H S#

Elev

-

-
-
— »
_
—

-

-

— •
^

—

—

:
~ *

—

DESCRIPTION

o-j.s x - / ' x^,,^,n/ 6 r f c . t f / ^,,/cy
, /.

iu, r f ^ 47 A C V V / S ^ t , , . ^ ^

^ s - y. s £>=, if bx0 u J > , 5-,/v 5 ^ - c / a -c/

< S r * v e / X?^ 3.9 atj**tk C^r^y
>

d o u ~; -»>

v c /3 r^^ ,p «^
£/</* /^f^. /-/> J^^.

/ o •

Depth
m feet

-

-
— —
— / —- -

*-~ —

^

—

—

-3-
— —

E-^4

^4
— —
>_«i _ _

— —

SAMPLES

J

«
00

j

!

>
?

|

C

uO

^

|

?
B
a.

-

i

V

Z

Z i

3 -3
< i

O

'

*} /- i
v

1

Q

- .

N
i

c

i i

j*.

Personnel

G - 3 £ •• r**
0 - /> *c, i o •*.

H • xi . A*a x A ' J J '.
H - Q . *V» Ik ' M fo c- f /<.

R E M A R K S

2 v ̂  a ' .-x - £ * / - < y - ' o

V V j A - » - (. < i- 3 -?
-

,

C * A e- < i L tf s ; z C ":

C v 4 »-f l^ee x / c c c

o v r f A, A^.y .^

•



5, ;e F,,e No

S,:e F-e Nar

Fed 'D No

unrv 3or:ng N V A

Sur face £ :ev

. Auger Depth L e c t h

Duacirangie 5 d G> c r . A ̂  ? Sec. // T 27 H R // £ Date, Start £ / y / <? j f.0,»h ^ /V /?y

Boring Locat ion ^5 i? *• ,*"> /»<»,* J-7 ?f. ^ s? 5 / 2 - / V

Drilling Equipment CM£ 7 S 3 ~'v " S ' £ H

Elev

-

—

L
-
~ .
_
~

—r

—

—

—

DESCRIPTION

C-*.^ £*,* o r - - - . - , F. II V *fer-*\

' ' ' I j. '

^•J^ 'ck^/r 'sAle^" "'*

3«~S/f r"~* /J/<y^ C"r

y c A / o ) J ̂

il * ft / fitsf . (/ ) 3?r,

/s>e-s*/i /c-/v /"/^ -*'*'*••

Depth
m feet

-

— / —

L - _ :
-

- J -
_ _
_ —

__ if —
_ _.

f't

— __

— —

/
SAMPLES

i
f
4

•
s

J?
1

o
LJ

X

§•

^ 1
; t !

!
3

1
a.

JC ,̂

- ' 2 *
* -ta jT

* J _ :
2 0 "C
T ^

- '

C '

*v
.

'

V\ '

•^er^onnci

Ls r 0
D - ̂  x ^ » ^ c -
H - 4 \» ~* i,, < '' •

H .4 ,it i v, - /
* O nr a ' r (**f j*Gi C S

REMARKS

c^a - .,._,„ o

r T v * ,/ 5 ^ e / r o



S i t e F' le No

I l l inois Environmental Protection Agency Field Boring Log

*/ 3 ? ° 3 CCO 3 Countv P U /a <• f E

Si te F,

Fed iD

Quadra

Boring

'Name A * **a* t /(en i Oi/ Se^vc.?} J. nC . _ Sur face Elev Co-^r. .eve-- r>o'r //" ^

No

ngle 5/?£ fif.drn Sec. // T J 7 V R

Locat ion i ? f a / / * 0,0.̂

^_

Drilling Equipment C M £ 7S 3^ ,/«:X /V.5/^

Elev

_

_

r
:
-

-
-

-

=
—
•"

—

~~^
_
-
—

—

DESCRIPTION

^.5- 5 - - ^ , 6^,,/, ^-/ / M^r,J

5r«-.A ^^ cU y , x 5,//.

V-9 / } (5; «?«,
U

A-,^. /c.CO *">

7j-7.r Coi/i/, /* ^^,^v ^-^

ver^we/ ^^«-t •« ;**/ctt wills

of ^~,1... A^.»eu^ /x^ .J.,

y.j is.!} t»rA.y we«yA«»>#c(

, //-a* /oe^a/e^^if^ w ^ Vf i ry i 3

y-x /ae odor-.
^•*/,/« -^« /<•'? Cir

.,, s tl*

Depth
m feet

-

-

-

-

— 2 —

™" ~~

-

_

i :

ir^ -E
p— u

r'i
_ *>._ *.— // —
-

H

Auger Deptr

Date Star t

i /o?. -5" "ctary Ceo:h -'v-

/'-t??'c}f F-msh X "^ 7 ? -? /

SAMPLES

z

|
C

V,

1̂

V,
V)

lo
Oj

1

V)
X

^
"0

1
1
j b^

m
pt

e
 H

ei
.o

ve
iy

„
'-

ci

i

cv

£

!
/*
i
a

2

z

1

^^

,̂

0'

A

3
Z ^
r 7

4 V

o

i

Personnel

G -,5. C ft*
0 '/J yM d i (3 *

u ,x? ^4. r A - J -^^

i, • /

REMARKS

^v^ a.,..^ -_3

£ '" ^ a ' " '" ?

^ , . / / ^,, c^ . " - -

i? V /? ^^ a-tf r< yo:

XJ ^ A a. i* kfaal b

CY& £••? z^^f

c O V ^ ^ r <;oe 60

x,V* ./ V.c/^"-

O V A ? a/ iJloe ^

o v r t a..* A < j a c / ? ?



S .P f e • • - 0 ^ 3 ^ ! ^ ^ r r 3 rOuntv £> u fi a e a r r , ^ p Kj n <•£•/<"->? \,1 ~ ~ • • • V ̂

. , x^ J y ^- 7 — - ^N IP ^ e Nar-e s f> *<0 1 r / f^ 2 '^ > / ^- ° ' •/ • *:_ ' _<, _^L K r - Sur face E!ev C T,— r er l 0n ~ ,^.n 3, ±

Q x' '/ /••eel D -<o Muqer Depth / . _i> actarv Ceotn Y s~

Ouadranq:e ^>^& £''cl^$ Sec. // .. T J7/A fl A' ^^ Date. Start 3 /« /<*i F.msh >/v /5/

Boring Locat ion i (•« i'/Vf9 /^o^ / ?' • S af S (S - / f~

Drilling Equipment (L A4 £• 7 < J -^ ' ^ ̂  ̂

Elev

_

_

—

—

—

•"

—

„

-

—

-

_

-

—

-

—

—

—

DESCRIPTION

n - 2 £ D *k bsou.>" " t /

^y . J ' / ' -^ ^5 yC i i ^T C r a V i ^ ' ^ > I "f .
J •

v xj /? y' J 7 f oi.

~T~ L l /ul° ' r

i u" 5 ̂ */

/-,-«<•, ^ rav* / . CX.^s tf^

<b<ro«V*cA'. ^A<SC* 0 « A.w^r/'J

d«J Ao>.->^/a
0 /?<> root* (aJb«v<? >So^7*"w o V

''eT.'' ̂ ^'^ *"*

^«~ ij -^ ^e /^vVJcr:^/-*T.^ »r'a^-gfrtfj &*f (/)^^>
^ - "*'

Depth
m fe«t

_ _

_ —

~~2\

"™ Q —

r^i
.«• -— .

l~^ i
L7^
•• —

c? JI
- -

I -
r" -

^i
^
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•

R

r t

SAMPLES
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P
«
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«
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j
z i
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o

]
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•

1

*

^
\

1

1

-
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a."

1

1

Personnel

G • _<" C + -fo
0 •/? /Ha J o«

H • ̂ f . /Wa./ •< ' J - x-

REMARKS

C V ̂  « 1* 3 •-• C - ' i ^

i /

^ v H & « ^ s> ^ -J

""""""
/? iy ^? c- ^ ^ f o-̂ Y -

£\1 fl &t S * e f / w ̂

tfv/^^v A,6t/ /^



Il l inois Environmental Protect ion Agency

S,te F,le No 0^31,0^0003 County Ou P* c, c*

S i te F- ie Name ^€^Cr}^ A.fn 1. C'1 ~ r r v < - T»

Field Boring Log P3;» / j f _/

Bor-.ng No -^ ^3 '/ (0 Moni tor We.| NO // ,

Surface E!ev Comple t ion Ce ,-\ V-

Fed !0

Quadra

Boring

No

nale S A d &r,(Jct> Sec. // T 3 7V R

Location j!tt £/ t f ^0*0
"*-

Drilling Equipment <-^/v| ̂  -7 _£* 3 ~ ^ V / j » * X xVjT/7

Elev

-

^
-

-

-

—

-

—

—

DESCRIPTION

(^) ~ y . J /O <5 r /< Arc»u^/1 cr re. y <^ / i / //^J ' ;
/? > /I Me*.!1 <2 r-, * /

-

^a^^/r 77 ̂ f /^s"rC
/ o # r^> ) J <*£

^ > / ^ 4 & * *y 5" r s i
p.^xttrccJ.

/3*^ c^-~ajk&$ cj v. 4-
^o

Depth
m feet

-

_ _
- -

— a -

-3 -

—

r v ~
i :
r-5 ~

H

— —

Auger Dept

Date: Start

h v. r Rotary Depth // 4

Finish S ~ 2 e- ?/

SAMPLES

3

10

\
L °

o
LJ

X
o

1

*
t
S
*
0

"5

Z

i-
3-5

O

^ , ' /.iil

|

M

'

-3

ty 1

t

Personnel

0 - ft /rto. s ot-
H - ^ • y^1 '"" -1 -r"

REMARKS ;

^-^ - - • - -

^yV o* ^ c>«<,^»^ ^ , ' J ' ^C 1

-—/ /y«-



Fi le No

iie Fue Name

ed :D No

J ? r y £ ,-" ^ .? Coun ty

» x* ;• * / / x ? <• 2 C • •' -£ <*

3or- ,g No :L£/£

S-r face E 'ev

Auger Depth V 5" Rotary Decic ,1/ //

Quadrangle ~ /* & L,'-*)^* Sec. / / T 5" / /V R ,j £ Date Star? o 7 / v / 9 y F,n ,«h ^ / > / /^ /

Boring Location S e P 3 / / - C /*<>.*+ j.(s?+ 5T .v i<T 5r3- | ' (<'

Drilling

Elev.

-

••

-

-
—

.

-

—

—

—

—

•~*

—

Equipment C ̂  £ 7j- J -Vy '" ^ ̂  /f

DESCRIPTION

•? , V " o-T ' i« / «• -P

C - ,P , J" /2 a ' b A - O L ^ - ^ i » - J c x o . ^ / x , / y

/-, // x V ^ ^ / . X^,5 e^,,fr

ZS-V.f £feeH,U /ff/CUJ S,f, u.,i>i

<:*./,, *? *;,.*<, f*'.»s~t

^J~^ *' *s

^**/Lr^ *"*•

Depth
in feet

-

" •"

-

— y ——
•- —

E"y"
E- 5T

— 7 —

H
•~ "̂
-/o —

SAMPLES

j
»

1

i ;

f
0

S
o
X

1 ~ ,

jj _

z

2 ^
^- jr

2 €

< I

a

i

' ci ' ° ;

i ; ;

^ ' \\ \ 1

^
?
%

c s / - ' n

1

/

Personnel
G .£• /r ^ *>3

Q - f ,M a i j n

H /5 1 4 / 1 1 i '
- O . //a..' Vf „ ij » » u

REMARKS
, ^

tT VA ' 2 ' -> a • /'-" '̂

6 -y^ ,- *-.J ^

^v /J a / ^ ^^^>- ^ «? -T

£? Y A *V j"*o^ 'v^

$ V j4 b. / /7 ̂ i/ C/ / ^ '-*



S :e - e No ^ " 1 I C P ,~ r Q J Courr, O •+?*<.? a.^r nr N 0 .<. n - , -> . , r _ . _ r . , / , / •

S '.P F:ie Name J f ~ a * t A/,* £>•/ ^.e,., -,-.5 J~»c. S.r'arn F!«v r^..,e.rn- 7 7

Feo O No _ _ _ AtjgB,. Oeoth J* , ? Rnrarv Deotn ''•''

nuacrangie S £ & &r,el^f Sec. /^ T 27 y_ R yy /£ Oat* Start J • yl - <?/ c,n,sr, p - ̂  - Q ;

Sormg Locat ion ^t* ^ i' T'C" /M*.^

Drilling Equipment £a/l+ ,~Cu ^ ' -S"«~ / x /'c. S

Elev

—

—

^

^ ̂_

—

—

—

DESCRIPTION

"38r.:'t:r;;:7.:;
^ -. / ^ - c/ o/o r, // rw <J / .

5a ^x? /<- 7", ^^ f V0

'J Q A l O s P ^ i C o ^ ^ / ^ 5
-

^ , j. ._ A
/ " ' C J r , ' / sj** •y

•w

"tSa/s /*" (/) 3 y *\ .

7"o. i r ' t t i t / t y V o M 6<i^/»j

;
D«pth
in re«t

— / —

— 2 -•— —
„

^_ ^

•— —

— y _

i* —

SAMPLES

» i
S i * . -J _

i
^

1

1 f J
i
i

§

2

V
1?
* -5

O

vi
f\ ^- '
\ ' 1

^; ; i i •
VXA ' ' 1
^ 1 ' ' 1

' f

j

Personnel
G -<r c^^,,
0 - / 5 / /a ir «

REMARKS



Illinois Environmental Protection Agency

Si te Fi le No .Ct2?33&cc 7 Counry ' Ou. f* , o

Field Boiing Log ~ $ •- • / ~ • >

Soring N'o £ a - / 8 Vende r ,','^11 NO .'• <"

Surface c ' e v r.-.rr~

Fed ID No Aucer Deoth / /. / Potar* De- th -V /?

Quadrangle 5 A & tf^'dl^e Sec. // T 3 7 V R // / Date: S ta r t /-J9-9/ F :n, 5h / - - ? ? - ? /

Boring Location _<: f f S> /* ^»»/xj

Drilling Equipment c. M £ "/ f 3 ̂  < » <• k # s /?

Elev

-

-

-

-

-

__
_
_ .
—

_

_

-

—

-

-

"*

™

"•

—

~

—

—

• —

_ _

DESCRIPTION

0-3.S X, /V^/r,-/ o-.t S,/V ^<|-

f,H . ? ' 3. S 3/c.ck <* sL

S <?, /' J *~J -+£,**,/
,i . f - 7- J

<, fe 7~ f // 53- c J ?J « "t ft

v o A fJ) ? *\ •
3 *A / r*t ** d ) -J=0^.

/ / ^/v ^ /»j 4 / c " / / ( /J j 3 *\ ,

V r - ? i ' ^-x* x « 5"'/l'
5

?. r -9. 5" D^k •z.r** S, ft
^ /

1 »̂» . . MK j *^

S+^fflt /'»it / • / /*

VO ̂  ^^) ^ «J

/*./././,* f / J JP^.

f Q* * ̂  ' f

e"'^ *"*'"•* ^ "•*

Depth
m feet

— / -

-

-

— -
7 _I

_ w _
^- —
— _
.̂
— y —
-™ —
_
•̂  ~™

1."* ~
_ _
-^ -£
- -
~7 -

•
^my

-

~? ~

~ /t ~

~ /J ~

r/Ji

1^2

SAMPLES

3
Z
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o.
V

1
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1

K
J
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*H

\
I

h

¥
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9
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!
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u
J
O

i

a.

-
*
a

*

f

z i
* n
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Cb /.y

, 9<
!*"

^

tf*

-

«
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/.O

"

*

i

i

i

ii

j —

p e r s 0 n . n e 1

G - 5 o * •'j
0 - /;. A<c.»,~

H . a • ^ * ' - 5 -r'

REMARKS

C* A c.' *^.r> * -- ' .'

IV ft <.* irCt * * S

C* f) a y A L.t <. , i
r '»*uji J^ Ua. J '&
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r e io Dcr i rg LCQ

3c 'ng No - ^ - / ? - ^ V

Sur face E 'ev

:•;*
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Illinois Environmental Protection Agency
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I l l inois Environmental Protect ion Agency
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y~9 Illinois Environmental Protect ion Agency F eld Boring Log = J ; -P o f /
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Illinois Environmental Protection Agency

Sue File No c ? V 3 ? Q 2 g ' c ' ^ 3 . Bounty Qu /°a c,e

Site File Name /. e "t * •> + / A t* z 0'/'

Fed ID No '

Field Boring Log ?age _/ -• /_
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Quadrangle > Sec •T. ^7yV. R //iF. Date Start
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Illinois Environmental Protection Agency

Si te F< ie Nc O V 3 ? c> 2 Cc c 3 Counrv O u Pa. c£
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Illinois Environmental Protection Agency Field Boring Log Rage _J_ o- __

/ 3 ? L? 2 gf C 3 Count, O <-> Pa. ̂  f ._ Boring No j5x5 /' C Monitor Weil No r -^

Site File Name Lerric^-f- / / e* z O/l Surface Elev Completion Depth ' '_,

S i t p F i e N o

'

Fed ID No Auger Depth / 5-rf Rotarv Deoth Ay

Quadrangle *£ /? Q> &'i J 3 e Sec. S/ T 37H. R ll£. Date. Start c?-/y-9~ Finish <2'/y~9^

Bonna Location 3 <? 6 Si f~ f FHa.fi
r
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Elev

fc

—

_
-

—

-
~

—

_

""~

__

-

—

—

-

—

—

-

-

—

—

I_

-

DESCRIPTION

e-*f. -ye.,4/..i*/r +.,»./,„„>

0 i - « C C K f . -6=^^ ^/W* *
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\~j Illinois Environmental Protection Agency -Field Boring Log Page / ;• __

Site File No O V 3 ? O 2 OC f "3 . County O <-> Pa. <^€ Soring No -5/f / /

Si te F le Name £ e m <: ,, + f / ?* z Ot' Surface Elev

Fed ID No Auger Depth 7 5

Quadranale ^ /? G &'',(}** Sec. '/ T 37H. R //^. Date. Start £ -/V

Bonna Location ^ e e Si ff ft] Q fi

Drilling Equipment _. r, r , <• ; /x* < \
^ .5 -f /. C fn t.,iu ca S ^ a r ^ r y f f r ( ( . ^ > l
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Illinois Environmental Protection Agency Field Boring Log Page / of j__
.i

Site File No 0^3 S?ca QCC 3 Bounty D^ /^<j" Boring No 6 Q'iZ Monitor Well No /Yr<

£), / Surface Elev .Completion D e p t n 3 • •

Fpri ID No ' Auaer Depth 7>7

n.^Hr.nrjiP <>A6 gs-'d^f Sec. // T 27H. R //^ Date. Start J-L

Rnrmg t nration <, f> *• 1 ' * t sri(+ &

C M 6 tf 3 ̂  " # £#
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£!-:? 4>. De'k &'••::->" ^/«yfy ^' X/ U-' • + ̂
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Illinois Environmental Protection Agency

Si te File No C ̂ '3 *? - 3 CC O 3 Cour-v £>'^ /n< f
ij*

/ • /
Site File Name

Field Boring Log 'age /

Boring No Monitor Weil No

Surface Elev
/

Fed ID No
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angle S #6 /Zsici'^e Sec. // T P7/V. R

Location 3 f »• S'?* ^a/y

//^>
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g^q Illinois Environmental Protection Agency Field Boring Log paoe ' of /

c .» c,ia MO tfy]<?caCC?3 Coun' ' Db /^fl^e Bor.ng No ^l?'/?. Monitor Well No _J^
O t iC i (1C I ̂ w ** _ f ~**1 — ± — ^jy. """ —

e .- p.,- wa™. /ff»f'n+ //^* (*),/ Surface Elev Complet.on Depth / / - -otic rilt i ^o i i i c f±. i fr'tf • • x — -f\ *- re * -̂ • ̂  * * " '"^- ••

r , irv K , _ • ' Auqer Depth // ^-T/. Rotarv Depth /t7^'^
rfiO 1 LJ 1 * U — — ••"' •• •— • • •

n..,Hra«n.. ,<T^ x4Wcf Sec. // T. ^7/V. R //<f, Date: Start £-/3-?Z . Fmish 3 - / 3 ' f ^kj.UoQrdny ic \ ^ ̂  y^ **-<-^ — ; ^ *- — . — _., — — - —~

Rnrinq L nratiOn ^ 9 & _ 5 - / ^ ^ ^t*/?
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Illinois Environmental Protection Agency

Site File No QV3?C2CCc3 County QuPc,^

Site File Name i f T t,, f / /. tn z Qjl

Field Boring Log Rage _J_

Boring No ̂  C, 22 Monitor Well No

Surface Elev Completion Depth_/ j
y

Fed ID No ' Auaer Deoth /5"4/ Rotarv Death N fl

Quadra nale ^ rf G J&s,J*t Sec >/ T 37 N. R HE.3 3

Boring Location 3ee Sj ff m a. £i
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Drilling Equipment r fj /• j. • < / / 'f <, }
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Illinois Environmental Protection Agency

p No Cyj <?c 3- CC C 3 County fib '&<• f
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' •̂ E

- North Central. Inc.
nvironmental Resources Management

GEOLOGIC DRILL LOG
PROJECT

; Lenz Oil RI/FS
SITE COORDINATES

LENZ OIL RI/FS j N 723; E 616

PROJECT NUMBER SHEET NO. -~LE NC.

0252 : 1 CF 3 | MW-01D
ANGLE FROM HORIZBEARI NG

BEGUN COMPLETED DRILLER DRILLING EQUIPMENT

3-6-91 FOX DRILLING CME-75
BORING D IA . J T O T A L C £ ? T -

11.5" ' -47.0
CORE R E C O V E R Y ( F T . / X )

28.9/41
CORE BOXES

4
SAMPLES EL. TOP C A S I N G

0
GROUND EL. D E P T H / E L . GROUND W A T E R D E P T H / E L . TCP OF RCCK

602.1 j / 22. 4/
jSAMPLE D E V I C E CASING LEFT IN HPLE: D I A . y L E N G T H LOGGED B Y :

2"x2' Split Spoon/NX Core Barrel Dirk Kaiser
S«mDl««xR. Cor

1.
•1 E

-*!••«r
SS-l
08:30

R
B

C
. 

(
f
t)

L
«

n
fl

th
(f

t)

1.4 2.0

SS-2 1.4 2.0
08:41 :

SS-3
08:48

SS-4
08:53

SS-5
09:00

SS-6
09:15

SS-7
09:25

SS-8
09:42

SS-9
10:02

SS-10
10:13

0.3 2.0

1.6 2.0

0.1 7.0

0.6 2.0

0.4 2.0

!

0.7 2.0

1.1 i 2.0

1.5 2.0

B
lo

w
 

C
o

u
n

t

•

R
Q

D
(X

)

17
17
9
8

8
10
10
24

2
3
8
15

3
1
5
6

8
2
8
Q

6
9
1

IS

IS
22
29
27

6
12
22
18

52
24
36
26

40
30
76
32

Contaminant.
Scr««nj_nn

Am
b.
 

A
ir

*
U

O
C

(p
p

m
)

0.0

S
a
m

p
le

! 
*

*
U

O
C

(p
p

m
)

0.5

Ii

0.0 0.5

0.0 0.0

(

0.0

0.0

0.0

0.0

0.0

00

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

LAYER
ELEU.
DEPTH

602.1

600.1
2.0

598.1
4.0

590.1
12.0

584.1
18.0

D
E

P
T

H
_

.

5-

-

15-

-

CONTAMINANT S C R E E N I N G NOTES
•HNu w/10.2 eV •• Split Spoon Screenin

G
R

A
P

H
IC

S

DESCRIPTION ANO CLASSIFICATION

0-2':GBAYEL; Duiky yellow freen (10GY
3/2), .3' gravel, with very fine grained
silt, very moist

1.1' same as above, very oily

3-4' SAMP ANT) ORAVF.T. Medium light
gray (5NS), medium grained, SAND, wi th
a trace of gravel, oil, mont

0.4' oliv« black (5Y 2/1) SILTY CLAY, with
trace of wood pieces, gravely, with lome

~\ <and, purple land lens 2 mm thick f
0.5' light gray (7N7) well lorted, medium 1

grained, SAND, trace small gravel,
grading to very coarse oily land with trace I
gravel, mout I

4-12':3ILT: Olive biack (5Y 2/1), v-ry
fin* grain«d tilt trace of organic rooti,
moUt

0.6' Same as above, very moist
1.0' mottled, light gray (6N6), moderate olive

brown (5Y 4/4), CLAYEY SILT, with well
rounded, nib- angular, pebbles, moist

Sajne as above, very loft, moist

Same u above, very soft, very moist

12-18':3AND AND fZRAVTfl,- Medium
light gray (6N6), very angular, dolorruts
fragments, saturated

Sam* as above, with some medium light gray
(6N6) silt

Same a* above, without the silt, saturated

18-23.4':SILX: Medium grmy (5N5), very
fin* grained, gravelly, saturated

0.7' angular, dolomite chips, saturated

SITE LENZ OIL RI/FS

NOTES ON:
UATER LEUELS,

'WATER RETURN,
CHARACTER OF
DRILLING, ETC.

Drilling: Smooch

Driller indicates
possible water table

Drilling: Tough

HOLE NO.

MW-01D



ERM - North Central, Inc.
Environmental Resources Management

GEOLOGIC DRILL LOG
S«niQl»«x'R. Coi-» l CraitLmnnnmntL

tt

•
-^C

SJ
(T>

•E
"4
t-

SS-11
11:12

SS-12
11:34

RUN 1
15:20

4J
W

U
•
cr
1.2

0.7

2.4

r
*J ^
(J4J
C W

• ~J

2.0

2.0

2.4

4JI
C ~

i U X
1 •"*
. 3 Q

Qior
-•iir
o|

Ser«stninn

A
m

b 
A

ir
*

U
O

C
(p

p
m

)

24 n .O
32
220

125

1

RUN 21 5.0
16:20

I
i

i

RUN 3
16:55

RUN 4
17:15

9.9

5.0

5.0

10.0

5.0

0.0

S
a
m

p
le

*
*

D
O

C
 (

p
p

m
)

0.0

0.0

1

ji-'a

LAYER
ELEU.
DEPTH

579.7
22.4

575.7
26.4

575 1
27.0

570.1
32.0

560.1
42.0

: 20JECT .PROJECT N U M B E R S H E E T NO. r tCi c NO.

Lenz Oil RI/FS ! 0252 2 OF 3 I M W - 0 1 D

D
E

P
T

H
2S-

-

30-

-

-

35-

40-

-

2 HI NOTES ON:
M U :UATER LEUELS,
J H DESCRIPTION AND CLASSIFICATION WATER RETURN,
£ 3 CHARACTER CF
0 H .DRILLING, ETC.

I
1

±d
j — .

!

J — ',
-L^^w

J—..

i

T — "

rr

j —
r^

.

|-j —

- -ii

i

Sam* as above, with 0.1" silty lens, saturated

Same as above

22 4-47 O'-RACINE FORMATION
Yellowish gray (5Y 8/1), finely

1 crystalline, DOLOMITE, with some
1 interdasts, peloids, occasional tones of
1 wavy lamina* of day, heavy minerals,

caleite, sonu quarts infillings, moderately
vuggy

Auger and Ream to 27'

Same as above

Sain* a* above, with some foaiils

4U.55'-40.60': Sand lens (?)

Same as above, with peloidj of a very white
clay textured material (?)

Bedrocjt



ERM - North Central, Inc.
Environmental Resources Management

GEOLOGIC DRILL LOG
PP1JECT

Lenz Oil RI/FS
PROJECT NUMBER

0252
SHEET NO.

j 3 OF 3

-OLE NC.

! MW-01D
Cpr«

•I •
-ii E
Oi-t
Br~
m

(01

c *-
u

Contaminant
Sc:r««ninn

L E
•H a
* 5-
n u
E O

« E• a-« aa.~
E U
• O
(0 3

LAYER
ELEV.
DEPTH

a.
LU
a

DESCRIPTION AND CLASSIFICATION

NOTES ON:
[UATER LEVELS,
UATER RETURN,
CHARACTER OF
^DRILLING, ETC.

555.1
47.0

End of boring, 47'

50-

55-

60-

6S-



ERM - North Central. Inc.
nvironmental Resources Management

GEOLOGIC DRILL LOG
PROJECT PROJECT NUMBER SHEET NO. "OLE NO.

Lenz Oil RI/FS 0252 1 OF 2 MW-02D

SITE COORDINATES ANGLE FR

LENZ OIL RI/FS N 0; E 0 Vert

OM HCR1ZBEAR1NG

ical

BEGUN COMPLETED DRILLER DRILLING EQUIPMENT BORING O I A . TOTAL 3 E P T -

4-2-4-91 14-25-91 [FOX DRILLING CME-75 11.5" 43.0

CORE RECOVERY (FT

0.0/0
./X) CORE BOXES|SAMPLESIEL. TOP CASING

0 0
GROUND EL. DEPTH/EL. GROUND UATER DEPTH/EL. TCP CF RCCK

n n g 6.0/-6.0 , - ..
0.0 : J l I5.5/

SAMPLE DEVICE CASING LEFT IN HOLE: DIA. /LENGTH LOGGED B Y :

2"x2' Split Spoon/NX Core Barrel j i Dirk Kaiser
Samalev/R. Car*

•l
a

• E
—4 *H
OJH
•j
to

4J
V.

u
•or

4J
H.

r
4J
01
•
_l

1.0 2.0

0.7

1.2

1.4

2.0

2.0

2.0

1.0 2.0

0.8

1.0

0.8

2.0

2.0

1.5

*j

5
i•̂
0

8
Q
or
cr

20
12
7

12

Contaminant
Sernanina

A
m

b
. 

A
ir

*
U

O
C

(p
p

m
)

0.0

4 1 0.0
12 |
13
13

S
9
16
14

6
6
6
9

16
17
J7
25

-

85
175

111
116
116

2.5

4.5

0.0

0.0

0.0

0.0

0.0

0.0

S
a
m

p
le

 
*
*

U
O

C
(p

p
m

)

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

If^o

LAYER
ELEV.
DEPTH

0.0

-5.9S
5.9^

-7.3
7.3~

-9.9
9.9

-15.5
15.5

D
E

P
T

H
_

-

5-

T
r

10-

-

15-

CONTAMINANT SCREENING NOTES
•HNu w/10.2 eV •• Split Spoon Screenin

Q
R

A
P

H
IC

S

• »«
• •
• «.
• «
' •
•* »
•• *

•• •
** »•

* e>
** e>

**•
**«>•
* •-SL.

••̂

•>

•«»
••«>
••̂

«>
Wf^^

*aV'̂ sfc>

IT* —
\

i
J —
l
l
i

1

\ DESCRIPTION AND CLASSIFICATION

n

Q-S.8':3ILTY SAND & GRAVEL: light
olive brown (5Y5/6), poor sorting, dry

h5.8-6 0'- Color change to med. grey (5N5), —
very moist in tip of spoon

6-7.3':3AND: light brown, well sorted,
~y fine grained, saturated ~

7.1 8':SILT medium grey (5N5), very »oft,
saturated.

A* Above - some gravel, stiff, moist

10.0-15.5': GRAVEL with silt, sandy,
poorly lotted, angular, saturated.

22 4-47 Q'- RACINE FORMATION
Yellowish gray (5Y 8/1), finely
crystalline, DOLOMITE, with some
interclajU, peioids, occasional tones of
wavy laminae of clay, heavy minerals,
calcite, some quarti infillings, moderately
vug^y

SITE LENZ OIL RI/FS

NOTES ON:
UATER LEUEUS,
UATER RETURN,
CHARACTER OF
DRILLING, ETC.

Lout all water return

HOLE NO.
MW-02D



1 Bsi-vJ "^ tK.M - North Central, Inc.
•sjiyi r^ mr- m* Environmental Resources Management

GEOLOGIC DRILL LOL,
SampIam/R. Cam

*l

•1 •
-ll E
Ql-H
E:K
11

i

4J
k-

u
(T

tJ*J

• ~J

3.8

6.3

10.0

B
lo

w
 

C
n

t

R
db

V
x)

Contaminant
Scp««nina

« ^ i « ^
L E « E•H a • a.
<i a -« a
J3 U E U
E 0 « 0
a o 10 ̂

-H j

is
-* o

LAYER

DEPTH

-43.0
43.0

PROJECT PROJECT NUMBER SHEET NO. -CLE SO.

Lenz Oil RI/FS 0252 2 CF 2 i MW-02D

D
E

P
T

H
25-

30-

35-

40-

2 ^ NOTES ON:
M U UATER LEUELS.
J £ DESCRIPTION ANO CLASSIFICATION 'UATER RETURN.
<t 03 CHARACTER CF
g H DRILLING, ETC.

=

1

T —

—
,

1

—
i
i

- —

i

i i

;

~

•u- r

|

rd

i

i

TT-

1

.

;
;
1

1

I

|

1

1

i

End of boring, 43' j



- North Central, Inc.
nvironmental Resource* Management

GEOLOGIC DRILL LOG
PROJECT

Lenz Oil RI/FS
PROJECT NUMBER

0252
SHEET NO. - 'IE NC.

1 OF 2 MW-03D
S I T E COORDINATES

LENZ OIL RI/FS N 10: E 586
jANGLE FROM HCRIZ3EARING

I Vertical
BEGUN COMPLETED DRILLER DRILLING EQUIPMENT

3-21-91 13-22-91 LFOX DRILLING! CME-75
BORING 01 A.

11.5"
TOTAL CEPT-

44.0

CORE RECOVERY (FT . /X ) |CORE BOXESISAWPLESIEL. TOP CASING [GROUND EL.

40.0/90 5 • 0 597.87 ! 595.3
DEPTH/EL. GROUND UATER
? 6.0/589.3
I /

DEPTH/EL. TCP OF RCCK

2.37
SAMPLE DEVICE

2"x2' Split Spoon/NX Core Barrel
CASING LEFT IN MOLE: DIA./LENGTH LOGGED BY:

Dirk Kaiser
Samoi«a/R. Corst

QH

oil

u
•(X

a
OIK
-Mmi

Cont
Scr

aminant.
mmnina

E
•§in -1

LAYER
ELEU.
DEPTH

595.3

a.
LU
Q

DESCRIPTION AND CLASSIFICATION

NOTES CN:
UATER LEVELS,
UATER RETURN,
CHARACTER CF
DRILLING, ETC.

SS01 0.5 2.0 0.0 0.0

10.0 | 10.0

10.0 10.0

0.0

593.0
2.3'

5S1.3
4.0

5-

00

10-

S81.S
14.0

15-

CONTAMINANT SCREENING NOTES
•HNu w/10.2 eV "Split Spoon Screening

SITE

0-2.3': TQPSQIL - Black and Dark Brown
mottled, some clay, tome fine sand, grass,
roots, soft, moist.

Bedrocx ac

2.3-44.0': RACINE FORMATION:
Yellowisn gray (5Y 8/1), Finely
crystalline, dolomite, with some
mtrmclasta and peloids, occasional tones
of wavy laminae, fractured with clay, heavy
mineral and calcite infilling*, some open
fractures, slightly fossiliferous

4.0-M.O': Run*!
4.0-4.5': Highly Fractured

Water table at -•:

10.8-11.5': Highly Fractured

14.0-24.0':

LENZ OIL RI/FS
IHOLE NO.

! MW-03D



ERM - North Central. Inc.
Environmental Resources Management

GEOLOGIC DRILL LOG
SamnlB«/R. Cnr. i Cnntaminant

Q
E
i
in

4J

• b
E

•H 1
H ; u

x

i

1
i
Rui

Run*f 4

10.0

10.0

£
*J ~

• v
-1

10.0

1C.O

4J

0

3
0

o R
Q

D
(X

)

Scrsumina

f
t
m

b
 A

ir
*

U
O

C
(p

p
m

)

0.0

0.0

S
a

m
p

ls
t*

*
H

O
C

 <
 p

p
m

 >

ji0 0

; LAYER
ELEU.
DEPTH

571.3
24.0

561.3
34.0

551.3
44.0

PROJECT PROJECT NUMBER SHEET NO. :HOLE NO.

Lenz Oi l RI/FS 0252 2 OF 2 1 MW-03D

D
E

P
T

H

-

JS-

30-

.

35-

-

40-

_

G
R

A
P

H
IC

S

I

J — -
l

l

^3i
j— i

, — LJ
-1 — rj

-1 — r

g
3

^—^

,, NOTES ON:
UATER LEUELS,

^ DESCRIPTION AND CLASSIFICATION iUATER RETURN,
I CHARACTER OF
" DRILLING, ETC.

,

24.0-34.0': Run*3
i

29.9': 1" very fine grained sandstone lense.
CaCOS cemented

i

34.0-44.0': Run**

37.5': 2-3" vug

End of bonng, 44.0'.

}



ERM - North Central. Inc.
nvironmental Resources Management

GEOLOGIC DRILL LOG
S I T E ,COO

LENZ OIL RI/FS

PROJECT

Lenz Oil RI/FS
RO I NATES

N 658; E 507

PROJECT NUMBER

0252

r
BEGUN COMPLETED DRILLER DRILLING EQUIPMENT

3-13-91 3-14-91 W. Holloman j CME-75

SHEET NO. -L.LE NO.

1 OF 3 MW-04D
GLE FROM HORIZBEARING

BORING DIA. TOTAL DEPTH

9.0" 46.0
CORE RECOVERY (FT . /X)

28.0/95
CORE BOXES

4

SAMPLES

15
EL. TOP CASING

602.80
GROUND EL.

600.5
DEPTH/EL. GROUND UATER DEPTH/EL. *OP OF RCCK
? 5.0/595.5 5.0 i - c •
jr / 1 /.S/

, SAMPLE DEVICE

2"x2' Split Spoon/NX Core Barrel
ICASING LEFT IN HOLE: DIA./LENGTH ILOGGED BY:

Dirk Kaiser
Samel B«/R. Car*

0

•• E
-* -H
OIH

*
ifll

4J
k-

U

(X

SS-A 2.0
09:30

L
a

n
g

th
(f

t)

2.0

SS-B 1.8 2.0
09:45

ss-c
09:50

SS-D
10:05

1.0

0.0

SS-E 1.2
10:15 i

SS-F
10:30

SS-G
11:15

3S-H
11:50

SS-I

RUN 1
08:50
09:15

i

0.5

1.0

2.0

1.0

3.8

2.0

2.0

2.0

2.0

2.0

2.0

1.5

4.3

*H
1-olx
°!5
31 or
oi o:
31
11
18
35
36

20
13
36
93

49
62
20
13

2
1
2
3

2
5
7
9

11
17
19
13

39
67
30
42

31
51
67
170

96
66
100

Contain j. nant
ScrBBmna

Am
b.
 

A
ir

*
U

O
C

 (
 p

p
m

 )

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

S
a
m

p
ld

 
*

*
U

O
C

 (
p

p
m

)

1.0

0.0

0.0

0.8

0.8

0.6

0.0

0.0

0.0

U
ia

u
a

l
O

b
B

B
ru

. LAYER
ELEU.
DEPTH

600.6

3

583.0
17.5 1

D
E

P
T

H

-

r
£ 5-

15-

CONTAMINANT S C R E E N I N G NOTES
•HNu w/10.2 eV "Split Spoon Screening

Q
R

A
P

H
IC

S

. I
I

. 1
i I

I

i
l

1 i
1 l
1 i
r'. i
r !
''. r

i i
i

i i
i i
i ,

i
r
i
r

r r
r i
i r
i i
r. r
,r . i
r r
i r

.1 r
r i
.r i
r ' ' i

.1 ' r
i i

i

i ii

DESCRIPTION ANO CLASSIFICATION

0.0-1.5': GRAVET.LY SANDY CLAY
Black, oil stained, limestone fragments

1.5-2.0': SAND k GRAVEL
Orange-brown, coarse grained sand,
limestone up to 1"

2.0-2.7': CLAY Black, organic, wi th
limestone fragments

2.7-3.5': GRAVF.T. Orange-yellow to l ight
grey, weathered

3.5-4.0': GRAVEL it CLAY Light grey
stained black, weathering

4.0-4.6': CLAY Black, organic
WaUr Table f» 6.0'
4.5-6.0': As Above - with limestone fragments

up to 3* in diameter.
6.0-8.0': No recovery

3.0-8.5': SILTY CLAY Black, organic,
with light grey limestone fragments

8.5-9.5': CLAY Olive-brown, dense

9.5-10.0': As Above - stained black (oily?),
wet, no odor

10.0-11.0': As Above - with limestone
fragments

11.0-12.0': GRAVEL Light grey,
limestone, covered with a dark oily liquid

12.0-14.0': As Above

14.0-16.0': As Above - fractured, ground up

16.0-17.5': As Above

17.5-46.0': RACINE FORMATION:
Yellowish grmy (5Y 8/1), Finely
crystalline, dolomite, with some
intncluU and peloids, occasional lones
of wavy laminae, fractured with clay, heavy
mineral and calcite infilling!, some open

LENZ OIL RI/FS

NOTES ON:
UATER LEVELS,
UATER RETURN,
CHARACTER OF
DRILLING, ETC.

HOLE NO.

MW-04D



M - North Central, Inc.
nvironmental Resources Management

A-fi-M n*~,r* r-xr^n i i ̂  PROJECT PROJECT NUMBER SHEET NO. HOLE MO.
GEOLOGIC DRILL LOu Lenz Oil RI/FS 0252 2 OF 3 , MW.04D

, S»mplB«/R. Cnr»

*'
•1 I

•HI E
01-1
Eih-
•1
mi

j

RUN 2
09:25
09:50

RUN 3
10:00
10:25

RUN 4
11:00
11:30

RUN 5
11:40
12:00

RUN 61
12:05
12:15

4J
t-

1

LJ

•IT

4.7

3.5

5.5

2.8

4.7

C.
*J ~
tj4J

C W
• ̂

_J

4.7

6.5

5.5

2.8

4.7

4J

C ̂
O X

3!Q
01 CT

-HOi

m

Can
Sc

ft
m

b
 A

ir
*

U
O

C
(p

p
m

)

0.0

0.0

0.0

0.0

0.0

t ami. nan t |
rB«nina 1

S
a

m
p

la
*
*

D
O

C
 (
p

p
m

)

ISDo

LAYER
ELEU.
DEPTH

578.7
21.8

574.0
26.5

567.5
.53.0

562.0
38.5

559.2
41.3

i

i f
1 Q.

LU
0

25-

30-

.

38-

40-j

-

G
R

A
P

H
IC

S

1

xz
§

^H

E
i=
|

T—|

1 — L

. L

1
, ' |

!

**^^-

.jz:
-L_

i

~|

i=!
T-
i

J — - j
1

1 1 • 1

Si

uj NOTES ON:
UATER LEVELS,

a DESCRIPTION AND CLASSIFICATION UATER RETURN,
3 CHARACTER OF
" DRILLING, ETC.

fractures, horizontal ana high angle
fractures. !

20.6-21.8': Highly fractured

24.5-25.6': highly fractured

32.5': Sand Seam - 0.7mm, calcite cemented.
very fine grained

-\32.6-34.4': ''ighly fractured

34.6-35.0': highly fractured



"JERM - North Central. Inc.
* siVEnvironmental Resources Management

GEOLOGIC DRILL LOG
'ROJECT

Lenz Oil RI/FS
.PROJECT NUMBER

0252
SHEET MO. -uLE MO.

3 OF 3 MW-CMD
SampJBB/R.

•I •
-HI E
Q

• i
in

a 4-11c t-
u

cr.

oi x
31 D
oi or
-"Id
"I

Contaminant
Scr«Bninn

S. E•i ai a.
u o
E o

i « ^ i
« E I -i
• QLl

-H Q.
0.̂
E U
« O
ui o

• i

LAYER
ELEU.
DEPTH I

554.5
46.0

r
aLU
a

DESCRIPTION AND CLASSIFICATION

50-

55-

60-

65-

iNOTES ON:
jUATER LEUELS.
UATER RETURN.
CHARACTER CF
DRILLING, ETC.

End of Boring - 46.0'
Total loss of water during drilling to

formation:
MW-04D: 2610 gailons
MW-04S: 0 gallons



ERM - North Central, Inc.
Environmental Resources Management

__.. _. _ OROJECT P R O J E C T M L M B E R S H E E T MO. -OLE > , C .
GEOLOGIC DRILL LOG Lenz on RI/FS 0252 2 OF 3 MW-OSD

SamolBB/R. Car-m

•-H
a
E

•E
•H
H

SS-11
10:21

SS-12
10:33

SS-13
10:42

RUN 1
15:20

RUN 2
16:20

I

i

RUN 3
16:55

§

tr

L
a

n
g

th
(
f
t
)

0.9 2.0

1.0

0.9

0.0

9.0

8.0

5.5

2.0

2.0

4J

3
0
-*
m R

Q
D

(X
)

4
4
19
11

13
17
11
12

10
12
100

0.5

9.0

8.0

5.5

Contaminant
ScrBBnina

A
m

b 
A

ir
*

U
O

C
(p

p
m

)

0.0

0.0

S
a

m
p

ln
*

*
U

O
C

(p
p

m
)

0.5

0.0

0.0 0.0

ii
3 n

0.0 0.0

0.0

0.0

0.0

LAYER
ELEV.
DEPTH

577.4
26.5

568.4
35.5

560.4
43.5

JE
a.LU
Q

25-

-

_

30-

35-

_

40-

G
R

A
P

H
IC

S

\

1
i=

i
i

1— ~
i
i

1

a
i

i

i
i
i

i

u, NOTES ON:
j UATER LEUELS,
_ DESCRIPTION AND CLASSIFICATION UATER RETURN,
B CHARACTER OF
"* 'DRILLING, ETC.

-Same as above, l"-2" dolomite cobbles

-Same as above, but light gray (7N7)

-Same as above

RACINE FORMATION: Yellowish gray (5Y
8/1), Finely

crystsJline, dolomite, w i t h some intraciaats
and pcloids,

occasional tones of wavy laminae, fractured
with clay,

heavy mineral and calcit» infilling*, some
open fracture*,

slightly fossiliferous

-Clay infillings in fracture i® 36.0'-36 8'
0.01" wide.

-Same a> above

ii



ERM - North Central, Inc.

Environmental Resources Management

GEOLOGIC DRILL LOG
S.I

*; •
—1
a
E
•10

ImalBB/R. Corn l Can

jJ

• t

'H ' .
H ' U

i 5

RUN 4
17:15

5.5

r
4J /-
a*j
c v-
• ~
j

5.5

4J

3
a

-H
00

R
Q

O
(X

)

Sc

f
t
m

b
 A

ir
*

U
O

C
(p

p
m

)

0.0

: ami nan t
raanina

S
a

m
p

lB
**

D
O

C
 (

p
p

m
)

ii
LAYER
ELEU.
DEPTH

554.9
49.0

549.4
54.5

PROJECT jPROJECT NUMBER SHEET NO. HOLE SC.

Lenz Oil RI/FS i 0252 3 OF 3 : MW-05D

D
E

P
T

H

50-

-

55-

60-

66-

G
R

A
P

H
IC

S

^
i

1=

-]

T

J

1

1

1

1

XT

1
i [

J P . .

j NOTES ON:
IUATER LEUELS,

i DESCRIPTION ANO CLASSIFICATION :UATER RETURN,
3 CHARACTER CF
"I DRILLING, ETC.

End of boring, 54.5'



GEOLOGIC DRILL LOG

''ERM - North Central. Inc.
? ssVEnvironmental Resources Ma- igement

PROJECT

Lenz Oil RI/FS
PROJECT NUMBER

0252
SHEET HO. i^E NO.

i 1 OF 2 ; MW-06D
SITE COORDINATES

LENZ OIL RI/FS N 67; E 203
.ANGLE FROM HOfilZBEARING

i Vertical
BEGUN

J 3 - 1 8 - 9 1
COMPLETED DRILLER DRILLING EQUIPMENT

3-19-91 [FOX DRILLING CME-75
SORING DIA.

11.5"
TOTAL DEPTH

CORE RECOVERY (FT./X)

44.0/80
CORE BOXES

5

SAMPLES,EL. TOP CASING

0 i 595.95
GROUND EL.

593.4
OEPTH/EL. GROUND WATER BEPTH/EL. TOP OF ROCK

SAMPLE DEVICE

2"x2' Split Spoon/NX Core Barrel
CASING LEFT IM HOLE: DIA./LENGTH LOGGED BY:

Dirk Kaiser
5amoJB»/R. Corn

U

X

SS01
10:40

1.2 2.0

O

2
2
3
12

Run*U 9.0

Run* 2

9.3

Contaminant
SerBBnina

0.0 0.0

-
•§<n ̂ II

LAYER
ELEU.
DEPTH

593.4

0.0

6.0 6.7 0.0

591.2
2.2

l 580.4

1 «•<>"

580.1 "

573.4

Z
a.uia

10-

15-

DESCRIPTION AND CLASSIFICATION

0-0.7': TQP3OIL - Black organic clay,
tandy, frass, roots, soft, moist.

0.7-2.0': As Above - Orange to yellow orange
with weathered limestone fragments

11.5-12.3': Mg nodules in fractures

13.3-20.0': Run#J
14.6-15.0': Heavily fractured

NOTES ON:
UATER LEUELS,
UATER RETURN,
CHARACTER OF
DRILLING, ETC.

Water Table

2.6-44.0': RACINE FORMATION:
Yellowwh gray (5Y 8/1), Finely
crystalline, dolomite, with some
intracluts and pxloids. occasional cones
of wavy laminae, fractured with clay, heavy
mineral and calcite infilling!, some open
fractures, slightly fouiliferous

4.0-13.3': Run^l
4.0-4.5': Highly Fractured
6.5-10.2': Highly fractured

i Bedrock as 2.6'

; Ca»ing driven to 3.3'

Hole reamed to 4.0'
prior to coring

CONTAMINANT SCREENING NOTES

PHNu w/10.2 eV •• Split Spoon Screenin
SITE

LENZ OIL RI/FS
•HOLE HO.

i MW-06D



- North Central, Inc.
^Environmental Resources Management

/-r-r-M ^~.._ -.̂ .. . . «— PROJECT PROJECT NUMBER SHEET NO. -_; .£ NO.

GEOLOGIC DRILL LOG Lenz OII RI/FS | 0252 2 CF 2 MW-06D
Si

"3

in

implBB/R. Cni-

E

Run*3

Run ̂ 5

4J

ii
cr
9.0

10.0

5.0

r "c
*J -> . u

C W i 3
• - i Q
-1 i -

9.0

10.0

5.0

_

R
Q

D
(X

)

Contaminant
ScrBBninn

ft
m

b
 A

ir
*

L
>

O
C

(p
p

m
>

0.0

0.0

S
a

m
p

le
*
*

U
O

C
(p

p
m

)

113 0

LAYER
ELEU.
DEPTH

20.0

564.4
29.0

564.4
39.0

549.4
44.0

D
E

P
T

H
25-

.

30-

_

-

36-

-

40-j

G
R

A
P

H
IC

S

1=

l

P=

Tn!
il

1 1

i
l

1
f I

J .
!ii
r

i !

-, — -|!

p

1

j
]̂

'NOTES ON'
J UATER LEUELS,
3 DESCRIPTION AND CLASSIFICATION UATER RETURN,
3 'CHARACTER OF
n DRILLING, ETC.

20.0-29.0': Run*3

•

|

29.0-39.0': Run^4

32.5-32.7': Highly fractured

I 39.0-44.0': Run*5

1

41.0-42.6': Highly fractured

End of borinc at 44.0'



ERM - North Central. Inc.
Environmental Resources Management

GEOLOGIC DRILL LOG
PROJECT

Lenz Oil RI/FS
PROJECT NUMBER

0252

SHEET NO. nCLE -.0.

1 OF 3 M \V-iri>
S I T E COORDINATES

LENZ OIL RI/FS N 375; E 18
.ANGLE FROM HOR1ZBEARING

Vertical
3EGUN COMPLETED IDR1LLER DRILLING EQUIPMENT

3-28-91 4-1-91 FOX DRILLING CME-75
BORING D I A . TOTAL :E"H

7.5" 53.8
CORE RECOVERY (FT

28.8/
/S) 'CORE BOXESISAXPLESiEL.

: 3 i

TOP CASING GROUND EL.

608.0
DEPTH/EL. GROUND
¥ 23.0/585.0
1 1

WATER DEPTH/EL. TCP OF

24.07
ROCK

SAMPLE DEVICE

2"x2' Split Spoon/NX Core Barrel
CASING LEFT IN HOLE: DIA. /LENGTH ILOGGED BY:

Dirk Kaiser
SamnlBB/R. Cora

d
Z

• E
-tl-Hr
SS-l
08:35

SS-2
08:40

SS-3
08:55

SS-4
09:05

SS-5
09:10

SS-6
09:25

SS-7
10:20

SS-8
10:40

SS-9
11:25

33-10
11:50

4-1

U

X L
a

n
g

th
(r

t)

1.1 2.0

0.6

1.1

1.4

2.0

2.0

2.0

1.2 1 2.0

1.2

i.a

2.0

l.S

1.5

2.0

2.0

2.0

2.0

2.0

B
lo

w
 

C
o

u
n

t
R

Q
D

(X
)

4
32
29
15

11
9
9
13

11
4
4
6

3
8
6

8
15
28
24

31
90
67
50

39
67
136
106

31
55
64
65

37
65
81
131

38
54
59
67

Contaminant
ScrBBnina

A
m

b.
 

A
ir

*
U

O
C

(p
p

m
)

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

S
a

m
p

lB
 

*
*

t»
O

C
<

p
p

m
)

0.0

0.0

0.0

0.0

}\

0.0

0.0

0.0

0.0

0.0

0.0

LAYER
ELEU.
DEPTH

608.0

607.1
0.9~

606. 1_
1.9

600.6
7.4"

599.4
8.6

D
E

P
T

H

J

5-

-

16-

CONTAMINANT S C R E E N I N G NOTES
•HNu w/10.2 eV "Split Spoon Screening

Q
R

A
P

H
IC

S

1

1

DESCRIPTION AND CLASSIFICATION

NOTES ON:
UATER LEUELS,
UATER RETURN,
CHARACTER CF
DRILLING, ETC.

0-1.0': TQPSOIL - Moderate brown (5 YR
3/4), trace sand, moist

1.0-2.0': GRAVEL - Dark yellownh :
~\ orange (10 YR 6/6) /~l

2.0-4.0': GRAVELLY CLAY - Moderate
yellowish brown, some iron stains, some
sand, dry

4.0-6.8': As Above - soft, moist

6.8-7.4': As Above - Grading to dusky
yellow green

7.4-8.6': SAND/FILL? - Black, very fine
grained, hard, trace cinders (?)

8.6-10.0': SILTY SAND - Grayish yellow
(5 Y 8/4) , some gravel, moderately sorted,
trace silt, moist

10.0-12.0': As Above - with cobbles of
dolomite

12.0-14.0': As Above - mottled gray in
spots

14.0-24.0': As Above - Color change at
15.0' to medium light grey (N6), moist

SIT6 LENZ OIL RI/FS
HOLE NO.

MW-07D



ERM - North Central. Inc.
mfmm\*fr §V EnvironmentaJ Resources Management

GEOLOGIC DRILL LOG
; S«amaJ.a«/R. Carv I Cont»min*nt

i •
: -H

: 01
E
to

SS
12

-H
H

-11

SS-12
13:15

Run if 1

Run #4

Run if 5

•4J

(j
cr
1.5

1.8

3.0

3.8

3.2

4.0

9.0

r

c w

2.0

2.0

3.0

3.8

3.2

4.0

9.0

0

I
m R

Q
D

(X
)

14
so
34
24

13
24
36
100

ScrBBnina

ft
m

b
 A

ir
*

U
O

C
(p

p
m

)

0.0

0.0

S
a

m
p

la
*

*
D

O
C

 (
p

p
m

)

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

li LAYER
ELEU.
DEPTH

\
'.

584.0
24.0

580.0
28.0~

576.2
31.8

573.0
35.0

560.0
39.0

PROJECT PROJECT N U M B E R S H E E T W. , . iOLE SO.

Lenz Oil RI/FS 0252 2 OF 3 i MW-07D

D
E

P
T

H

7

25-

30-

""

.

-

40-

Q
R

A
P

H
IC

S

I '

ii i
J — ,

n:

H
H
L _

!

. '
1— - i

•"-H
-^—^4

g

t DESCRIPTION AND CLASSIFICATION
I
n

23.0 Saturated at 23.0', water rising to 14.0'

24-S3.8':RACPre FORMATION:
I Yellowish gray (5 Y 8/1), Finely
1 crystalline, dolomite, with some
1 inirmcluts, and peloids, occasional cones

of wavy lamina*, fractured with clay, heavy
mineral and calcite infillings, tome open
fractures, slightly fossiliferous

25.0-35.2': Highly fractured

37.7-37.9': Hijhly frmctur«d

NOTES ON:
UATER LEUELS,
UATER RETURN,
CHARACTER CF
DRILLING, ETC.



GEOLOGIC DRILL LOG

- North Central. Inc.
Environmental Resources Mr- agement
PROJECT

Lenz Oil RI/FS
.PROJECT NUMBER SHEET VO. ~^E SO.

0252 3 OF 3 • M W - 0 7 D
SampJBBXR. Cprst i Contaminant I

ScrBBnina
Cl~ !
"*!-! ; E! _ -LAYER I

• Q.!

NOTES ON:
UATER LEUELS,

— '1 t
OJ-H
£!)-

W

Run^S

U

•cr

5 8

LJ4J

• V
J

5 8

3
a
o

a
a
cr

<z a.
a o
E O

0 0

-H a.
E O
• o
to D

0 0

2;
3|

, ti_tv.
DEPTH

560.0
48 0

554.3
53.7

l LL

! °

50-i

'

55-

60-

65-

Q. :
<I K°r

- — 1

^d•

i

J —

^

g
. t —.4

^ UCSUHAr-1 I 1UN MNU L-i_H5Sir AL.H 1 1UN

T

50.1-50.7': Highly fractured

End of Bonng at 53.8'

•

.UftTEK Hfc I UHN,
JCHARACTEP CF
DRILLING. ETC.

i

i

i

j
1i

i
i

i



ERM - North Central. Inc.
nvironmental Resources Management

GEOLOGIC DRILL LOG
PROJECT

Lenz Oil RI/FS
PROJECT NUMBER

0252
SHEET NO.

1 OF 2

" c NO.

MW08S
S I T E COORDINATES

LENZ OIL RI/FS N 550: E 142
ANGLE FROM HORI2BEARING

Vertical !
.:8EGUN

2-13-92
COMPLETED E R 1 L L E R D R I L L I N G EQUIPMENT BORING D I A . . T O T A L D E P T H

2-14-92! W. Holloman Fox Dri l l ing , Mobil D-65 7.25" 22.5
CORE R E C O V E R Y ( F T . / X ) CORE BOXES

12.5/ . 2

SAMPLES EL. TCP C A S I N G

0 602.48
GROUND EL. O E P T H / E L . GROUND W A T E R . D E P T H / E L . TOP OF ROCK

599.7 \\', I 5.7 /
JSAMPLE D E V I C E CASING L E F T I N HOLE: O I A . / L E N G T H I L O G G E D B Y :

2"x2' Split Spoon/NX Core Barrel 1 Monitoring Well 8S [ Dirk Kaiser
SamnlB*

S
a

m
p

le
 

N
o

.
T

im
e

SS-1
10:00

SS-2
10:11

SS-3
10:18

RUN 1
14:00
14:15

RUN 2
15:01
15:15

R U N S
15:45
15:50

RUN *
16:06
15:14

/R. Car

4J
V.

I)
«

IT

1.5

0.8

1.9

2.5

3.0

2.0

5.0

L
s
n

a
th

(
r
t)

2.0

1.0

B
lo

u
 

C
o

u
n

t

B Contaminant

R
Q

D
(X

)

i Scraanina

A
m

b.
 

A
ir

*
U

O
C

C
pp

m
)

2 0.0
8

36 I

35 0.0
50/61

2.0 65 i 0.0
65
75

i 78

6.0

3.0

2.0

,.

0.0

0.0

0.0

n o

S
a

m
p

la
 

*
*

U
O

C
(p

p
m

)

0.0

II
^0

None

0.0 jNone

0.0

0.0

0.0

0.0

00

None

None

None

None

None

LAYER
ELEU.
DEPTH

599.7
599.4

0.3_
599.1

0.6

594.8
4.9

D
E

P
T

H

10-

-

15-

CONTAMINANT SCREENING NOTES
•HNu w/10.2 eV '*SS Screening

Q
R

A
P

H
IC

S

sBsw&

1
1

i

^ NOTES ON:
| DESCRIPTION AND CLASSIFICATION ™™ LEUELS,

fl CHARACTER OF
DRILLING, ETC.

|_ 0-0.25':EJLL: Brick, glass, roots, organic r
\-\ material, sand and gravel. /_

J0.2S-0.6':CLAY.: Light yellow brown,
saturated.

0.6-1. l':3ILTY CLAY: Dark brown,
pebbly, moist.

l.l-2.0':SrLTY SAND: Yellow, fine
grained, some pebbles, well rounded, some
iron staining.

-. 2-3.Q'.Sn.TY SAND: With, some broken ,_
I gravel, trace clay, moist. /
\3-5.0':Sn.TY SAND: At above, stiffer. /

5.0-1 1.0':DQ^.QMITg: Rubbly, not
consolidated bedrock, probably boulders.

1 11-14.0':DOLOMITE: Core is mostly
1 rubble, 6" piece of banded quartette from
1 between 12 to 13.5', banding is at 60
I decree angle from center of core, several
1 heavy metals can b« i««n along band.

1 14-16.Q:DOLQMTTE: Rubbly dolomite.

11

t)
16-I1.0'DOLQMITE: As above.

SITE
LENZ OIL RI/FS

i

HOLE NO.

MW08S



- North Central. Inc.
Environmental Resources Management

GEOLOGIC DRILL LOG
CROJECT

Lenz Oil RI/FS
PROJECT NUMBER SHEET NO. iOLE NO.

! 0252 2 OF 2 i MW08S
5ampj.eB/R. Core i Contaminant
ttl
•1 •
-" £
C.--«
E H
4!
i/ij

4-1

t

ii
y

cc

£
4J ~
U*J
C »-
91 ~

_1

4J

U

0
—4m

S
Q
or
cr

Screanina

l̂
m

b
 
A

ir
*

M
O

C
(p

p
m

)

! ; ;

* ^
K E
o a
-• a
a~
e o
« 0
to i>

"m 3

"i• "
D *^0

:
1 : ! !

i

LAYER
ELEU.
DEPTH

578.7
21.0

D
E

P
T

H

1

-

.

G
R

A
P

H
IC

S
S

A
M

P
P

F
^

i
1

!
DESCRIPTION AND CLASSIFICATION

NOTES ON:
UATER LEUELS,
UATER RETURN,
CHARACTER OF
DRILLING, ETC.

End of Bonng at 21.0'
Set Monitoring Well MW08S in Borehole.

•

25-

30-

35-

40



' mr E

- North Central , Inc.
nvironmental Resources Management

r*cr\i r\r"\f r»mi r\r PROJECT . P R O J E C T N U M B E R S H E E T NO. HOLE NO.
GEOLOGIC DRILL LOG Lenz Oii RI/FS ! 0252 i OF 2 MWOSS

S I T E

LENZ OIL RI/FS
BEGUN COMPLETED t

2-13-92 2-14-92

C O O R D I N A T E S J A N G L E F R

N 550: E 142 Verl
OM HOR I Z J B E A R 1 N G

3 R I L L E R D R I L L I N G E Q U I P M E N T B O R I N G D I A . TOTAL D E P T H

W. Holloman Fox Dril l ing, Mobil D-65 7.25" 22.5
CORE R E C O V E R Y ( F T . / X ) CORE B O X E S I C A M P L E S i E L . TOP C A S I N G

12.5/ 2 0 602.48
GROUND EL. D E P T H / E L . GROUND W A T E R D E P T H / E L . TOP OF R O C K

599.7 j ', 5.7 /
SAMPLE D E V I C E CASING LEFT [ N H O L E : D I A . / L E N G T H (LOGGED B Y :

2"x2' Split Spoon/NX Core Barrel j_ Monitoring Well 8S Dirk Kaiser
Samplan/R. Cora

6

i a
i B E
i -H "4

i Q H
«

10

SS-1
• 10:00

SS-2
10:11

SS-3
10:18

RUN 1
14:00
14:15

RUN 2
15:01
15:15

RUN 3
15:45
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RUN 4
16:06
16.14

4->
ll.

ii
ax
1.5

0.8

1.9

2.5

3.0

2.0

5.0

L
e

n
o

th
(
f
t)

2.0

1.0

2.0

6.0

3.0

2.0

5.0

B
lo

w
 

C
o

u
n

t
R

Q
D

(X
)

2
g

36

35
50/6"

65
65
75
78

Contaminant
Screanina

A
m

b.
 

A
ir

*
U

O
C

(p
p

m
)

0.0

0.0

0.0

0.0

0.0

0.0

0.0

S
a
m

p
le

 
*

*
U

O
C

(p
p

m
)

0.0

0.0

ll
None

None
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0.0

0.0

0.0
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None
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LAYER
ELEU.
DEPTH

599.7
599.4_

0.3_
599.1

0.6

594.8
4.9'

D
E

P
T

H

-
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15-

C O N T A M I N A N T S C R E E N I N G NOTES
•HNu w/10.2 eV "SS Screening

Q
R

A
P

H
IC

S

pi

^

IL

1= DESCRIPTION AND CLASSIFICATION

*
LO-0.25':£IU,: Brick, glass, roots, organic
|— (\ material, sand and gravel. ;-n i0.25-0.6':CLAY: Light yellow brown, 1

saturated. 1

0.6-1. l':SILTY CLAY: Dark brown,
pebbly, moist.

1.1-2.0':SILTY SAND: Yellow, fine
grained, some pebbles, well rounded, some
iron staining.

-, 2-3.0'.3ILTY SAND: W i t h , some broken ,-
1 \ gravel, trace clay, moist. /
| \3-S.Q':SILTY SAND: As above, suffer. /

S.O-ll.OVDOLOMITE: Rubbly, not
consolidated bedrock, probably boulders.

1 11-14.0':DOLOMITE: Core is mostly
I rubble, 6" piece of banded quartzite from
1 between 12 to 13.5', banding is at 60
1 degree angle from center of core, several
1 heavy metals can be seen along band.

1 14- 16.0:DQLQMrrE. Rubbly dolomite.

16-21. 0'DOLOMTTE: As above.

SITE
LENZ OIL RI/FS

NOTES ON:
UATER LEUELS,
UATER RETURN,
CHARACTER OF
DRILLING, ETC.

j

j

HOLE NO.

MWOSS
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DESCRIPTION AND CLASSIFICATION

End of Boring at 21.0'
Set Monitoring Well MWOSS in Borehole.

UATER LEUELS,
UATER RETURN,
CHARACTER OF
DRILLING, ETC.

I

30-

35-

40-



APPENDIX G

WELL CONSTRUCTION DIAGRAMS



WEI L CONSTRUCTION LOG

VENTED PVC CAP

- M b . / I

\

\

\ \

Bentonlte Pel lets

• •316 STAINLESS
:'E£1 = !SER

a
2

-«5 GUARTZ
CILTER SAND

-4C316 STAINLESS S"£L
*ELL SCREEN
0.010 SLOT (10.0')

• # 3 t 6 STAINLESS
SUMP

ERM .OB g C252

PROJECT [ °ri7 ',VEL! "l/Q.L-_
TO WN / C ;"Tf_Lernorit

ELEVATION
GRADE 6°2.88 _____ MSL

TOP OF CASiNG.iQOJH
SURVEY HY Patr ick Fngine°nng, rnr

INSTALLATION DATEi'5)__l/J.l/.i!
DRILLING METHOD_L11A

DRILLING CONTRACTOR_L:2.i_£Ll]_LiQS_:_Lr:.r
DRILLING "LL'IC __ 2̂ 121̂ 2

r .Supply
CE?/EO_rMENT "CHNIG^.'S' -
Centr l fucal Puno/Bai 1 i nc

FLUID LOSS DURING DRILL'NG Q_

WATER REMOVED DURiNG DEVELOPMENT
360

STATIC DEPTH TO WATER
FEET BELOW M.P.__L1Z_ __ DATE_JL./_1
PUMPING DURATION _____________

YIELD gpn~
REMARKS

PREPARED av

SOT DRAWN TO SCALE



WELL CONSTRUCTION LOG

PVC CAP

a

»
o

#316 STAJNLESS STEEL
WELL SCREEN
0.010 SLOT (5.01)

#316 STAJNLESS
SUMP

ERM

PROJECT,Lenz Oi l
TOWN/CITY Lemont
C 0 U N TY !M-.d3e

ELEVATION

"ATF

JJ MSLTOP OF CASING_.
SURVEY BY Patrick Engineering, Tnr

INSTALLATION DATFYS] 3/7/91
DRILLING METHODjl̂ .̂ t_£iy
DRILLING CONTRACTOR Frw H r ^ 1 1 • n g T ;nc

DRILLING FLUID DuRage County
Municipal Uater Supply

DATEfS:DEVEOLPMENT "

££njLrifiLaalJ5-i^no
Bai; 1ino

FLUID LOSS DURING DR!LLINGj.5_2_5_

WATER REMOVED DURING DEVELOPMENT
1850

STATIC DEPTH TO WATER
FEET BELOW M.P. 8.84

GAL

PUMPING DURATION

YIELD

REMARKS

_.DATE_5 '_Q_
MQURS

_gpm DATE •'.

PREPARED 9Y Dirk Kai.^pr t _F5M.

NOT DRAWN TO SCH£.



WELL CONSTRUCTION LOG

VENTED PVC CAP

LOCKING STEEL
°ROTECT7vE CCVER

Bentonite Pel le

10.25 DIAMETER

-•316 STAINLESS
STEEL ^'SE=

.S

•5 QUART
FILTER SAND

1*316 STAINLESS STEEL
WELL SCREEN
0.010 SLOT (10.01)

#316 STAINLESS
STEEL SUMP

ERM JOB n 0252

PRQJF.C" ! °n.7 0 ; 1 ',VEL 'JWQ.11.
TOWN / C i*Y_Lemgjrt_
C0uNTY DuPage STATE_Lk
ELEVATION

GRADE 600.28 MSL

'OP Or CASING 503 .23 MSL .'V..P
SURVEY BY Patr ick Engineering. Irr

INSTALLATION DATEi'Sv. 4/25/91

DRILLING METHC D_HS_A
DRILLING CONTRACTOR Fox Dr i l l i ng . Inc.

DRILJNG FLL'ID :>uP£

Mum ri p^ 1 Ua tor .vjpp 'ly
irv'EC-PMEN'T 'ECHNlCUE'.'S'.
Centr i fuaal Pumo/Bai i ma

County

10FLUID L.OSS DURING DRILLING.

WATER REMOVED DURING DEVELOPMENT
2£L5 .

STATIC DEPTH TO WATER
FEET BELOW M.F.7 .95
PUMPING DURATION

YIELD

REMARKS

.DATE_i_,'
HOURS

PREPARED BY irl^ k 'a i co r PPM

NOT DRAWN TO SCAU



WF.LL CONSTRUCTION LOG

o
N

i:
S 2a

L

2 . 5

-v£*rTED PVC CAP

LOCKING STEEL
PROTECTIVE COVER

• 3 1 6 STAINLESS
:~EEL RISER

A- -875 DIAMETER

eENTONrTE SLURRY

# ' 2 OUARTZ
SAND COLUR

QUARTZ
iLTER SAND

|316 STAINLESS STEEL
WELL SCREEN
0.010 SLOT (5.0')

#316 STAJNLESS
STEEL SUMP

ERM u

PROJECT Lenz Oi l
TOWN/CITY Lemont

WEHJW02D

COUNTY _DuPaoe

ELEVATION
P.RAHF 600.30 MSL
TOP OF CASING 602.63 MSL i.M.P.
SURVEY RY Patrick Fnginppr-ipg |nr

INSTALLATION DATEfSl 4 /P4 /Q1
DRILLING METHOD HSA/Rotory

DRILLING CONTRACTOR Fny
DRILLING FLUID DuPage County
Hunicipal Uater Supply

DEVEOLPMENT "TECHNIQUECS} ~\D ZATE iS }

B a i l i n a

FLUID LOSS DURING 3RILJNG I GAL

WATER REMOVED DURING DD/ELCPMENT
GAL

STATIC DEPTH TO WATER
FEET BELOW M.P.9.73
PUMPING DURATION

YIELD ,
HOURS

gpm DATE.
REMARKS.

PREPARED BY Dirk

NOf DRAWN TO SCALE



WELL CONSTRUCTION LOG

52

4.875 DIAMETER

LOCKING STEEL
= ROTEC-!VE COVER

BENTONfTE
PELLETS

— 1Q 3IAMETE=

#S OUARTZ
•iLTER SAND

#316 STAINLESS STEEL
WELL SCREEN
0.010 SLOT (10.0')

#316 STAJNLESS
STEEL SUUP

SOT DRAWN 70 SCALE

ERM uO

PROJECT_kenz_01J _________ ..VELL .
TOWN /c:^ Lemont
CCUNr/_DuPage_ _____ S'ATE_i±

ELEVATION

GRADE __ ̂ 9JL1J ____ MSL
TOP OF CASING __ i9JUM _________ MSL

SURVE/f =Y Patrick Engineering, __ inc. _____
INSTALLATION DATE(S; ____ 4 / 4 / Q 1 ___________
DRILLING WETHOD_iiSA/Botorv _____________
DRILLING CONTRACTOR^ î'ILLLlIia.̂ IlC.. ____
DRILLING ~:..L'ID HnP^qp Tnimty

Centrifugal Pump
Bai1 ing

FLUID LOSS DURING DRIL-:NG___3_5jS

WATER REMOVED DURING DEVELOPMENT
360

STATIC DEPTH TO WATER
FEET BELOW M.P._D_5-4__ DATE L/_£_/.21_
PUMPING DURATION HOURS

YIELD gprr DATE ' '
REMARK S :

QY Dirk Kaiser. ERM



WELL CONSTRUCTION LOG

i;
5 2

VENTED PVC CAP

COCKING STEa
PROTECTIVE COVER

GRADE

NOT DRAWN TO SCALE

DIAMETER

NEAT CEMENT

•316 STAINLESS
"EEL R!SER

"4-675 DIAMETER

9ENTONITE SLURRY

#12 QUARTZ
SAND COLLAR

#5 QUARTZ
•ILTER SAND

STAINLESS STEEL
WELL SCREEN
3.010 SLOT (5.0')

#316 STAINLESS
STEEL SUMP

ERM JOB

PROJECT Lenz Oi l
TOWN/CITY Lemont

C 0 U NTY pjj£a3£

ELEVATION
GPADF 595 .31 MSL

TOP OF CASING_.
SURVEY BY.

WEL;

.S'ATE.

597. QZ MSL
Engirie.gr "ing, Inf.

INSTALLATION DATFrSi 3 /21-3 /22 , 1991
DRILLING MFTHOD HSA/RotOry

DRILLING CONTRACTOR FOY p r i T l j n g _ ; n c ^

DRILLING Fl uiD_DuPage County
Municipal Uater Supply

DCVEOLPMENT

C Q.Q_trJ f 1 1 g ?. 'i

ECHNIQUE(S)
1 1 mp

FLUID LOSS DURING DRILLING 25DJ1 GAL
WATER REMOVED DURING DEVELOPMENT

3530 __GAL

STATIC DEPTH TO WATER
FEET BELOW M.P 5^83 DATE_5_/ c_/£ j

PUMPING DURATION HOURS

YIELD qpm DATE / '

"REMARKS

PREPARED RY _pjrk j(*i



WELL CONSTRUCTION LOG

-2..0

~) •>,.35
Z
•1

5 2

18.70

\

\

\

\

\

\

vENTED PVC CAP

LOCKING STEEL
°90TECTr;E COVER

- •316 S"AINLES3

1 0-2.5 3IAMETER

«5 Q'JARTZ
LTER SAND

#316 STAINLESS STEE
<VELL SCREEN
0.010 SLOT (10. 0')

#316 STAINLESS
STEEL SUMP

ERM UCB 0252

PRD.lFrT I on? Oi l ',VELU_lW04i.
TOWN /c:TY_i.e_rngrit_
COUNTY__2HfM§ S'A'EJi
ELEVATION

G R AD E iQOJJ-I M S L

TOP OF CASING____S_QJl_i5 MSL ('A.?

SURVEY BYjjaln CK^n^gî jjic^Jjî

INSTALLATION DATE(S) 4/157.31
DRILLING METHOD_HiA_

DRILLING CCNTRACTCR^^>L.PJlL]llll-_LG_r_i

D RI LL: N G FL UI D_^4fiil_C£lin_tI '
Munir ipal UatQr Sunply

DP/EOLPMENT ~EOHNlOUE'Sv , .-\D I-TE'i;
Centri fuaal Pumo/Bai l ing

FLUID LOSS DURING DRILL1NG.400
WATER REMOVED DURING DEVELOPMENT

AL5
STATIC DEPTH TO WATER
FEET BELOW M.P._JLi7
PUMPING DURATION HOURS

YIELD gprr. DATE '
REMARK S

^ATF 5 9 / 91

PREPARED 3Y rj

•tOT DRAWN TO SCALE
.
3 w
«* o



WFLL CONSTRUCTION LOG

2
H

a
o

-VENTED PVC CAP

LOCKING STEEL
=SOTECTIVE COVER

ONCRETE PAD

1RADE

- • 31 .0 )

- 33 .0 )

- i 3 5 . 3 5 ^

- ' 40 .35 )

- ( 4 5 . 7 )
- i 4b.u :

/

/

•

•

:_;

/

^

/

j.
••

1 1

<

f

DIAMETER

NEAT CEMENT

•316 STAINLESS
STEEL RISER

4.875_ DIAMETER

SENTONITE SLURRY

t 2 QUART?
SAND COLLAR

•#5 OUART7
FILTER SAND

-#316 STAJNLESS STEEL
WELL SCREEN
0.010 SLOT (5.01)

-#316 STAINLESS
STEEL SUMP

ERM #_D2£2-

PROJECT Lenz O i l
TOWN/ c:TY_ilrEH5
COUNTY_J)u£aa£ STATE.

WELL MU04S

__MSL .M.P. :

ELEVATION

G RAD E p.QQ.,51 M S L

TOP OF CASING 6Q2J&
SURVEY BY Patrick Fngi npp_rji_nr^ La^

INSTALLATION DATECSi 3/14/91

DRILLING METHODJl̂ ĵ ..i°I>l
DRILLING CONTRACTOR Fnx Hri T 1 i no rnc

DRILLING FLUID _DuPage Ccunty__
flumcioal Water Suoplv
DEVEOLPMENT "ECHNIQUE1 S) -ND DATE'S)
Cfi.Qtri fuga'l Pump
Ba 11 ing

FLUID ^OSS DURING DRILLING 3000 GAL

WATER REMOVED DURING DEVELOPMENT
3075 GAL

STATIC DEPTH TO WATER
FEET BELOW M.P.__KLJji. DATEJL_/ i_,/_9_1_
PUMPING DURATION HOURS
YIELD gpm DATE / /
REMARKS

PREPARED BY 2Jrk

r>

>4 "
ii O

NOT DRAWN TO SCALE



WELL CONSTRUCTION LOG

4.0

6.0

1 6 . C

21 .2:

\

\

\

\

\

vENTED PVC CAP

LOCKING STEEL
°ROTECTIVE CCVER

\

\

\

\

\

\

\

\

NOT DRAWN TO SCALE

Bentonite
Pellets

• 316 STAINLESS
r-EL RISER

1 2 - 2 5

-»5 QUARTZ
-;LTER SAND

-#316 STAINLESS STEEL
WELL SCREEN
Q.010 SLOT (10.0')

• #316 STAINLESS
STEEL SUMP

ERM .OB 2 52

PROJEO'_L£H2.. ' !W055
TOWN /CiTY_lerngrrt_
C 0 UIMTY DuP_age
ELEVATION

GRADE 600.07 MSL

TOP OF CASING 603.92

SURVEY RY Patrick Engineering, rnr

INSTALLATION DATE(S)____3/_5/91

DRILLING ,VETHOLv_JiSA
DRILLING CONTRACTOR .LQ*_ Dr.1 ] ] ] nQ • Inc •

DRILLING FL

Municipal 'At

~ECHNlOUE'S) -\
Centrifuoal ^ump/Bai 1 i na

FLUID LOSS DURING DRILLING H

WATER REMOVED DURING DEVELOPMENT
90

GAL

STATIC DEPTH TO WATER

FEET BELOW M.P._JLS5_
PUMPING DURATION

YIELD qpm DATE '

REMARKS :

PREPARED BY



WELL CONSTRUCTION LOG

<L . 0

/" / x / ' / ' / ' % ..'
- . 2.0 V. •

25.0

31 .9

34 .0 :

3 6 . 1 5

- ' 41 .15 )

54.4

\

VENTED PVC CAP

-LOCKING STEEL
PROTECTIVE CCVER

S S Sf / / / S

'-* DIAMETER

NEAT CEMENT

- • 3 1 6 STAINLESS •
ETEEL R'SER

J..1Z_5 DIAMETER

-9ENTONITE SLURRY

-#12 QUARTZ
SAND COLLAR

-#5 QUARTZ
FILTER SAND

•#316 STAINLESS STEEL
WELL SCREEN
0.010 SLOT (5.01)

•#316 STAINLESS
STEEL SUMP

ERM #_H252-

PROJFCT Lenz Oi l
TOWN/CITY Lemont

COUNTY.
ELEVATION

GRADE.

.STATE IL

601 .26 MSL
TOP OF CASING 603.91 _____ MSL .M .P .
SURVEY RY Patrick Enginpprlng, ?nr ____

INSTALLATION DATE(S)_ 3/4/91
DRILLING MFTHOD HSA/Rotory
DRILLING CONTRACTOR Fn* n r - JTMng_
DRILLING Fi Din DuPage County
riumcipaj 'Jaj:j5r Supply

DEVEOLPMENT "ECHNlQUEfS) -ND DATE 'S )
J^nJrlfugjl. .P.iimp
Bai1 ing

FLUID LOSS DURING DRILLING IS&j GAL

WATER REMOVED DURING DEVELOPMENT
GAL1920

STATIC DEPTH "0 WATER
FEET BELOW M P 11 - 3 7

PUMPING DURATION „

YIELD

..DATE JL/1L-
_HOURS

gpm DATE /

REMARKS

PREPARED BY Dirk

NOT DRAWN TO SCALE



WELL CONSTRUCTION LOG

I,!

5 2

1 . 5

s s s s s/ ^: • . .
- < - 75 ,,V

.75

- 1 .25

- • 11 .25 i

- f 16.60 "
- - 17 .0

T'

\

\

\
\

\

\

\

\

1

•'

m

_

1

^

•• •

\̂

\

\
>

\

\

\

\

i.

fr-

^

SOT DRAWN TO SCALE

Flush Mounted
LOCKING STEEL

COVER

GRADE
^/ s / sss/^

PEL-L.E-TS

l OIAMETER

5 QUARTZ
iLTER SAND

STAINLESS STEEL
WELL SCREEN
0.010 SLOT (10.01)

#316 STAINLESS
STEEL SUMP

ERM JOB # 0252

PPOJFC" ' gnz Oi l ._'.VELL_lIli06.r:_
OWN /CITY Lemont

COUNTY DuPage qTATF IL

ELEVATION
GRADE 593.60 ._MSL

594.04TOP OF CASING.
SURVEY BY Patrick Enmnppr^ng, F

INSTALLATION DATE(S) 3/20/9J
DRILLING METHOD HSA

nr

DRILLING CONTRACTOR Fox Dr i l l ing . Inc.
DRILLING FLUID OuPaQe County

Municipal Wat°r supply

Centrifugal Pump/Bailing

150FLUID LOSS DURING DRILLING.

WATER REMOVED DURING DEVELOPMENT
180 .

STATIC DE=TH TO WATER
FEET BELOW M.P. 1 - 6 3

PUMPING DURATION

YIELD

' 9_ /_9_1_

HOURS
gpm w^.c.

REMARKS

PREPARED BY [:ir|c Kais°r EPM



WELL CONSTRUCTION LOG

2.5

/• /" x' f / / ^\ . '
- •: 1 .5 - V. •

- ( 9 . 5 )

2 5 . 0

9 . 0 )

19 .5

22 .25

27.25 )

-< 32.6

O

•vENTED PVC CAP

-LOCKING S^EEL
= ROTECTIVE COVER

..^-CONCRETE =AO

2RADE
.f ////// / /

SOT DRAWN TO SCALE

•Neat Cement

1 Q 3iAMETE=

•Bentomte
Slurrv

4-875 DIAMETER

-Bentonite
Pellets

• 5 CUARTZ
-"iLTER SAND

• # 3 1 6 STAINLESS STEEL
WELL SCREEN
o.oio SLOT (10.o- ;

• # 3 1 6 STAINLESS
STEEL SUMP

ERM

PROJFC~ Lenz Oi 1
TiwM/r:~v Lemont

ELEVATION
G R A D E___6_PJL5_3 ___ M S L
~OP OF CASING 608.26 ________ V5L

SURVEY =v p^tr.irk Enn1
INSTALLATION DATE'S; __ l̂ J/11

DRiL_!NG METHOC_n __ _.
DRILLING CONTRAC"rOR_l££^ILLJ_LILl3_'_ln_C_
DRILLING r_U!D DuPanp.

DEYEC-FMEN' 'EDH
Centrifugal Pump

FLUID LOSS DURING DRIL..NG 50

WATER REMOVED DURING DEVELOP MEN";
Hand Bai led

STATIC DEPTH TO WATER
FEET BELOW M.P. 16 .31
PUMPING DURATION

YIELD
REMARKS

.DATE__5_,

gpm DATE.

PREPARED SY
Pl'rk



WELL CONSTRUCTION LOG

G

N
Z

i:
5 2

*

2 .5
-DENTED PVC CAP

LOCKING STEa
=ROTECT1VE COVER

-•316 STAINLESS
:~EL RISER

DIAMETER

5ENTONITE SLURRY

• 12 OUART7
SANO COLLAR

OUARTZ
SANO

#316 STAINLESS STEEL
WELL SCREEN
0.010 SLOT (5.0')

#316 STAJNLESS
STEEL SUMP

ERM JOB

PRQJFCT Lenz O i l
TOWN/CITY Lemont
C C U N TY 3uPaoe_.
ELEVATION

605.41 __MSL
607.98TOP CF CASING.

SURVEY BY Patrick
INSTALLATION DATE(S)_
DRILLING MFTHOD HSA/Rotory

DRILLING CONTRACTOR Fpy.nnr.ir,

.MSL . M.P.
' nr

4/1 /91

DRILLING FLUID DuPage County
MumcipaJ 'Jater Supply

DEVECLPMENT "EOHNlCUEf :T. -~>.D
. ! ?' i mp

FLUID LOSS DURING DRILJ..NG 549
WATER REMOVED DURING DD/ELCPMENT

650 GAL

STATIC DEPTH TO WATER
FEET BELOW M.P. .15.80
PUMPING DURATION

YIELD

Q 21.
HOURS

gpm _ - A ' ^ /.
REMARKS.

PREPARED RY Hirk

NOT DRAWN TO SCAL!



WELL CONSTRUCTION LOG

/• /• / / s / v -.;
- M . 0 V. •

- ( 8 . 0 )

14 .0 ;

31 .80i

3^ .35 ' :

3 9 . 3 5 )

y

PVC CAP

-LOCKING STEEL
PROTECTIVE COVER

/ s / s / s s s

\

\

x

DIAMETER

-NEAT CEMENT

- T 3 1 6 STAINLESS
STEEL RISER

4.875
DIAMETER

-8ENTONITE SLURRY

-#12 OUARTZ
SAND COLLAR

-#5 OUARTZ
FILTER SAND

-#316 STAINLESS STEEL
WELL SCREEN
0.010 SLOT (5.01)

•#316 STAJNLESS
STEEL SUMP

tRM .

PROJECT_Lenz_PJ.l
Lemont

,,ELL G106DR

C 0 U N TY_J)jj£a5£ ______ :
ELEVATION

G RAD F 601 .1 : ___ MSL
TOP OF CASING __ 603.28 .MSL (M .P . !
SURVEY RY__P.a trick Fngi npp.n ng, Lac..

INSTALLATION DATE(S) 3 /25-3 /26 1991
DRILLING METHOD^A/jtotory

DRILLING CONTRACTOR F^y rvi11:nn Inc.

DRILLING FLUiD_HiLPage County.
f lunlcipal Uater _Supp1y

Ja_jjj_n_g

FLUID .OSS DURING DRILLING . '022

WATER REMOVED DURING DEVELOPMENT

__GAL

STATIC DEPTH TO WATER
FEET BELOW M.P. 10-86

GAL

_.DATE__~_/ 91

PUMPING DURATION

YIELD_
REMARKS

gpnn DA'
.HOURS

PREPARED BY Dirk Ka i so r ,

NOT DRAWN TO SCALE



WELL CONSTRUCTION LOG

o
N
Z

L

2. !

.

3 .5

- •• 5 .65

- M5.fi5

.s- vENTED PVC CAP

-LOCKING STEEL
==OTECTIVE COVER

-CONCRETE PAD

''.RAPE
/ s / / / / / s

-•316 STAINLESS
:~EEL RISER

DIAMETER

- f5 OUARTZ
-<LTER SAND

-#316 STAINLESS STEEL
«ELL SCREEN
0.010 SLOT (10.01)

•#316 STAJNLESS
STEEL SUMP

ERM 0252

PROJE" Lerrz_0i'1 WELLMW08S

TOWN / C :T' iSJUPIli

COUNTY pnPagp STATE IL

ELEVATION

G RAD E MSL

TOP OF CASING.

SURVEY BY

(M.P.)

INSTALLATION DATE(S)_2AULL22
DRILLING METHOD MSA/Rotary

DRILLING CONTRACTOR Fox Dr i l l ino. Inc.

DRILLING FL.UID DuPage County

Munic1j)_a]_ Water Supply

DEVECLPMENT 'ECHNIOUE'S; AND DATE(S)

Centrifugal PujlP
Bai ler

FLUID LOSS DURING DRILLING 1 1RO

WATER REMOVED DURING DEVELOPMENT
1.200

.GAL

.GAL

STATIC DEPTH TC WATER

FEET BELOW M.P.

PUMPING DURATION

VELD
REMARKS

.DATE

.HOURS

gpm DATE_

?-inr.h T . n . 1316 st.ppl Mat."

Al l units in feet

PREPARED BY Dirk Ka iser . ERM

NOT DRAWN TO SCAL£



APPENDIX H

MONITORING WELL DEVELOPMiENT WATER ANALYTICAL RESULTS



VOLATILE ORGANICS ANALYSIS DATA SHEET
EPA SAMPLE :.'C.

I
I LO-TANK/001RE

Contract: LENZ OIL I,ab Name: ARDL. INC.

".ab Code: Case No.: 111898 SAS No.: SDo No.:

Matrix: fsoil/water) TCLP Lab Sample ID: 111898-1RE

Sample wt/vol: 0.5 (g/ml) mL Lab File ID: >V9020

Level: flow/med) LOW

-, Moisture: not dec.

rolumn: \ pack/cap) PACK

CAS NO. COMPOUND

Date Received: 5/07/91

Date Analyzed: 05/14/91

Dilution Factor: 10.0

CONCENTRATION UNITS:
(ug/L or ug/Kg) ucr/L Q

75-C1-4
75-35-4
67-66-3
1C7-05-2
78-93-3
56-23-5
79-01-6
71-43-2
127-18-4
108-90-7

Vinyl Chloride
1 , 1-Dichloroethene
Chloroform
1 , 2-Dichloroethane
2-Butanone
Carbon Tetrachloride
Trichloroe thane
Benzene
Tetrachloroethene
Chlorobenzene

100
50
50
50

100
50
50
50
50
50

1
!U
IU
1 U
i r t
1 ^f

IU
iU
i u
IU
IU
IU
1
1

1

FORM I VOA 1/87 Rev



1 B
. - r M T VOLAT I I, E O R G A N T'~.C ' /-\ N A L Y .-> T .-> T - A V A . T H E F T

,ab Name- ARDL , TNC. '~^nr.r=r

; LO-TANK/on 1

•latrix: ' 3oi I/war er :> TCLP

ample wt-./voj. : 1000.0 (g/ml) mL

evei : (low/med) LOW

, Moisture: not dec. ----- dec.

xtraction: f Sept /Cont/Sonc ) SEPF

" ' Cleanup: .Y/N) N pH :

CAS NO.

I 110-86-1
I 106-46-7

I 108-39-4
I 106-44-5
I 67-72-1
I 98-95-3
| 87-hrt-3

I 95-95-4
i 121-14-2

COMPOUND

:"AS No. : 5DG No. :

Lab Sample ID: 111898-1

Lab File ID: >D5449

Date Received: 05/07/on

Date Analyzed: i> 5/3 1/91

Dilution Factor: l . o

CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L C

Pyridine '
1 , 4-Dichlorobenzene
2-Methylphenol (o-Cresol)
3-Methylphenol (m-Cresol)
4-Methylphenol (p-Cresol)
Hexachloroethane
Nitrobenzene
Hexachlorobutadiene
2 , 4 , 6-Tricnlorophenol
2 , 4 , s-Trichlorophenol
2 , 4-L)ini trotoluene
Hexachlorobenzene
P^nt.achlor^r-henol

in
10
in
in
10
in
10
10
in

| U
| U
| U
|U
I U
| t i
| U
; i l

(J



ID
PESTICIDE ORGANIC ANALYSIS

Customer Sample No,

LD-TANK/001

Lab Name: ARDL. Inc. Contract: LENZ OIL
LaO Code: Case No.: 111Q9B SAG No.: SDG No.

Matrix (SOIL/WATER) : TCLP Lab Sample ID
Sample wt/vol : 1000 (g/mL) mL Lab File ID
Level (LDW/MED) : LOW Date Received
7. Moisture (not dec): dec. - Date Extracted
Extraction (SEFF/CQNT/SQNC): SERF Date Analysed
GF'C Cleanup ( Y/N ): N pH: 7.0 Dilution Factor

1 1 1S9B-1

OS/07/91
05/1O/91
05/17/91
1 . 0

CAS No. Compound Concentration Units: ug/L Q
(ug/L or ug/Kg)

319-84-6 alpha-BHC 0.05 LJ
319-95-7 beta-BHC 0.05 U
319-86-8 delta-BHC 0.05 U
53-99-9 gamma-BHCCLindane) 0.05 U
76-44-a Heptachlor 0.05 U
309-00-2 Aldrin 0.05 U
1024-57-3 Heptachlor epoxide 0.05 U
959 — 9S — B r£ncia = ui-f an 1 O.O5 J
6O-57-1 Die-ldrin 0.10 U
72-55-9 4,4'-DDE 0.10 U
72-20-S Endrin 0.1O U
33213-65-9 Endosul-fan II 0.10 U
72-54-9 4,4'-DDD 0.10 U
1013-O7-B Endosul-fan sulfate 0.10 U
50-29-3 4,4'-DDT 0.10 U
72-43-5 Methoxycnlor O.5O U
53494-70-5 Endrin ketone 0.10 U
5103-71-9 alpha-Chlordane 0.50 U
5103-74-2 gamma-Chlordane 0.50 LJ
80O1-35-2 Toxaonene 1.0 U
12674-11-2 Aroclor 1016 0.5O U
11104-2B-2 Aroclor 1221 0.50 U
11141-16-5 Arocior 1232 0.50 U
53469-21-9 Arocior 1242 0.50 U
12672-29-6 Aroclor 1248 0.5O U
11097-69-1 Aroclor 1254 l.O U
11096-82-5 Aroclor 126O 1.0 U

FORM I PEST 1/87 Rev.



HERBICIDE ORGANIC ANALYSIS

Lab Name:
Lab Code:

ARDL. Inc.
Case No.

Contract:
111S98

TCLP
1000 (g/mL) mL

Matrix (SOIL/WATER)
Sample wt/vol
Level (LOW/MED)
'.•'. hoi stur e ( not c^ecJ : --- CJGC. -
Extraction (SEPF/CCNT/SONC) : SEFF
GPC Cleanup ( Y/N ) : N pH: .0

CAS No. Compound

Customer Sample No.

LQ-TANK/C01

LENZ GIL
;AS No. :

Lab Sample ID
Lab File ID
Date Receivec
Date Extracted
Date Analyzed
Dilution Factor

SDG No.:

1 1 1S9S-1

05/07/91
U5/09/91
05/11/91
1 . 0

Concentration Units:
(ug/L or uq/Kg)

J.Q/L

94-75-7
93-72-1

2,4 D
2,4,5 TP (Silvex*

12
1. 7

U
U



INORGANIC ANALYSIS DATA SHEE"
(METALS

L a D Name g-RDL ,

Matrix soil/.Mater) .-JATEP-'CLP

_ e v e 1 ' 1 3 w / ,11 e d ) :

I EPA Samp i e No.

L. a b Sample ID:

Da te Receivea:

.G-TANK/C01

111898-1

o o i i c s : . 0

ion units (ug/L cr mg/kg dry weight; UG/L

CAS No.

7429-90-5
; 7440-36-0
; 744Q-3S-2
• 744O-39-3
; 7440-41-7
; 744O-43-9

• 7440-70-2
; 744Q-47-3

; 744O-48-4
; 744O-5O-S
7 -39-59-^

'. A n a i y t e

, A 1 um i n um
i An t imony
' Arsen i c
! Barium
1 3ery 1 1 i um
' Cadm i um
1 Ca i cium
! Clirom ium
1 Cobal t
! Copper
' I ran

i Concentration C \ M 3

: ; ; P :
,

4.1 ; u • SH ; ;
[86] ! : P : :

; : P :
; 6.6 : u ' P

; : p :
li : u : P :

; ; : P :
: ; : P ' ;

: : P
7439-^2-1 '_ead : "2.3] ' ' -
••' *4 j> / ̂  • t3 *•* • * ̂  Q r~i ̂  s i i— « m , , ~"
7439-^6-5

; 7439_97_6

: 744O-O2-O
; 7440-0^-7
! 7782-49-2
! 7440-22-4
; 744O-23-5
; 744O-28-0
; 7440-62-2
; 744O-66-6

Manganese
: I^ercurv
; Nickel
: Potass ium
I Selenium
: Si 1 ver
; Sod ium
! Tha 1 1 ium
! Vanadium
,' Zinc

. .~ .
: o . is : u : cv
: ' . ; °

i ' 3 '

: 4.5 ; u ; BH •
15 ; u ; P :

: ; P : :
, i . p

: ; [ P ; ;
: P

,

Color Sgfor-g: CCLCRLE55 Clarity Before: CLEAR 'exture:

Color After: C3LCRLE55 Clarity After: CLEAR Artifacts:_



~ rt

iNICS f \ / C l T ^ T~~- «, T1 Ai j i b _ i ~ A i A
E P A S A M P L E

LO-TANK/002
ib Name :

Code :

ARDL, INC. Contract: LENZ GIL

Case [Jo.: 111398 IAS SDG

..atrix: ( soil/water) WATER

imple wt/vol: 5.0 (g/mL) mi,

Level: (low/med) LOW

Moisture: not dec.

Column: .; pack/cap) PACK

COMPOUND

Lab Sample ID: 111898-2

Lab File ID: >V9042

Date Received: 3/07/91

Date Analyzed; 5/14/91

Dilution Factor

CONCENTRATION UNITS :
(ug/L or ug/Kg) ug/L

. 00000

74-87--.

i 74-83-9
i 7 ̂  n 1 d.

I 75-00-3
| 75-09-2
67-64-1

1 75 15 0
1 75_35_d

75-34-3
i ^ a. n ^ Q n

A 7 A A 1

i 1O7 DA 'P

78-93-3
\ 71 55 6
1 3 6 2 3 5
; 108-05-4
7 5 2 7 4
7 R W 7 ^

l 1 n n fi 1 01 s
79-0 1-6

; 19/1 4. ff. 1

I 7 9 0 0 5
71-43-2

1 10061 02 6-
1 75-25-2
l 1 08-1 0-1
591-78-6

i 127-18-4
•7 q "j 4 c „ _

1 1 n P H H "5

I 108-90-7
I 100-41-4
i 1 n n 4. 7 ^
i 108-38-3
106-42-3

1

1
'̂ h.-L oroms tticins
3romome th.ane

Chloroe thane
M»thyiene Chloride l
Acetone
Tarbon Disulfide 1
1 l — Dichloroethen e
1 . l-Dichloroethane „ ,. , 1

' -^utanone t
* - 1 -Tr i chJ. oroet; inane •
'^curr^on Tetr*aciilor";<rie ]

Vinvl Acetate i
Biromocii ch.1 orome thane

Trichloroethene 1

— — — ̂  ^ 2— Trichloroethane '
Benzene

Bromotorm 1
4— Methyl— 2— Pentanone
2— Hexanone 1
Te trachloroe thene !

Chlorobenzene
Ethy1 benzene

— i t yr ene . _ '
tr.— Xylene 1
o & p-Xylene 1

1C .
10 .
10 .
10 .
3 .

10 .
5 ,
5 .
5 .
5 .
5 .
r;

1C .
'5 .
5 .

' ;1.. *J ,

5 .
5 .
5 .
q

5 .
5 .

5 .
10 .
10 .
5 .
5 .
5 .
5 .
5 .
5 .

5 .

U
i LI
I U
: u
: JB
IU
1 U
I U
I U
1 U
! U
! U
! U
U
' T

i U
I u
l ' !

i U
i u
IU
1 U
1 U
IU
I u
i U
1 U
I u
IU
! f *

: u
; U
u

1 u
1 U

FORM I VOA 1/87 Rev



V O L A T I L E C R G A N T C S A N A L Y S I S DATA SHEET
T E N T A T I V E L Y I D E N T I F I E D COMPOUNDS

F ~ A S A M P L E N < ~

LO-TAMK/002RE
ab Name:ARDL, : NC . Contract:LENZ GIL

an Code: Case No. : 111898 SAS No. :

.atrix: (soil/water) WATER

ample wt/vnl: 5.0 (g/mL) mL

.evei: flow/med) LOW

Moisture: not dec.

olumn : PACK

SDG u'o . :

Lab Sample ID; 111898-2RE

Lab File ID: >V9042

Date Received: 5/07/91

Date Analyzed: 5/14/91

Dilution Factor: i . , i o o n n

j umber Tl:
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

NUMBER COMPOUND NAME

Unknown

RT I
• = --="" I
13 . 40 i

EST. CONC.

38.

3 ..

h .

7 . _

H .

H

l f > ..

1 ..

L '• .

1 4
15 ..

18 ..
19 ..
20 .

22 .
23 .
24 .
7.5 .
?. h .
- 7 .

."•; n

FOPM T



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

,o Name: ARDL, 'NC. Contract: LENZ OIL

' .b Code: Case No.: 111898 3AS No.:

xatrix: :soil/water) WATER

.mple wt/vol: 1000.0 (g/mL) mL

^evei: (low/med) LOW

Moisture; not dec. dec.

traction: ;Sepf/Cont/Sonc) SEPF

~P'~ Cleanup: JY/N1 N pH : 7 . 2

EPA SAMPLE NO

I

! LO-TANK/002
I . _ . _ . . _ - -

SDG Mo.:

Lab Sample ID: 111898-2

Lab File ID: >D5404

DatP Received: 5/07/91

Date Extracted: 5/10/91

Date Analyzed: 5/26/91

Dilution Factor: 1.00000

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

1 n Q. Q c; 9

I *i 1 1 A A A —

9 C C 7 Q

I ^ A 1 7 ̂  1

106-46-7
I 100-51-6
i Q ̂  ^ n 1

Q C A Q 7

o q t r o Q 7 o q

n *r A A c

A *? 1 IK A 7

A 7 77 1

q Q Q c ^

*7 Q c; q i

[ 88 75 5
1 n ̂  £7 Q
65-85-0
1 1 1 Q 1 1ill :» 1 1
" O n s ̂  o

I 120-82-1
1 91 20 3
I 1 U O *i / O

| 87 68 3 - -
i 59 50 7
| 91 57 6
i 77 A 7 A
i Q c n £ D1 o o U D (i
1 Q C Q c: A

\ 88 74 -1

131 11 3 - -
208 96 8
£ 06 2 0 2 -

2 Chlorophenol

1 , 4 — Dichlorobenzene
Benzyl alcohol
1 , 2 D i chj.or obenz ene

, • , « , -. . , ,

.. K. • , ,- - T

2-Nitrophenol 1

Eenzoic acid

1 2 4 — Tr i chlorobenz ene 1
Naphthalene 1
4Chloroaniline 1
Hexachlorobutadiene 1

2— Methy Inapht halene I

,t,o iricnj-oropnenoi i
o . c „, .^ > •> , o Lricnxoroonenoi i
0 .— , T u , . i

2— Ni troani 1 ine 1
Dimethv] Phthalate 1
Acenaphthv lene 1
2 , 6 — Dinitrotoluene

10 .
10 .
10 .
10 .
10 .
10 .
10 .
10 .
10 .
10 .
10 .
10 .
10 .
10 .
10 .
10 .
50 .
10 .
10 .
10 .
10 .
10 .
10 .
10 .

•7

10 .
10 .
50 .
10 .
50 .
10 .
10 .
in .

! U
IU
IU
IU
IU
IU
1 U
1 U
1 U
1 U
! U
n

iU
1 U
: U

! U

U
I ' J
'J
u

: U

U
u

1 J
u
u
u

IU
IU
u

1 U
u

1



i '̂  rp A - AMP T P ' 'Pi • L_ JT rt _̂ rt 1 I r LJ Cj L « ̂  ,

SEMIVOLATILE ORGAN J.CS ANALYSIS DATA SHEET .
!

LO-TANK/002 !
-ab Name: ARDL, IMC. la-tract: LENZ OIL !

ib Code: Case No.: 111898 SAS No.: SDG No.:

latrix: fsoil/water) WATER Lab Sample ID: 111898-2

ampxe wt/vol: 1000.0 (g/mL) mL Lab File ID: >D5404

'evel: ;lo'-7/med) LOW Date Received: 5/07/91

. Moisr.ure: not dec. dec, Date Extracted: c/io/9i

<tracr.ion: ( Sepf /Cont/Sonc ) SEPF Date Analyzed: r/26/9l

" ' Cleanup: ( Y/N ) N pH.- " . 2 Dilution Factor: 1.00000

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kgj ug/L 0

I I ':
i 99-09-2 3-Nitroaniline I 50. IU
I 83-32-9 Acenaphthene I 10. IU
I 51-28-5 2 , 4-Dinitrophenol ! 50. iU
I 100-02-7 4-Nitrophenol 1 50. |U
I 132-64-9 Dibenzofuran I 10. I LI
I 121-14-2 2 , 4-Dinitrotoluene ! 10. |U
! 84-66-2 Diethylphthalate__ I 10. IU
I 7005-72-3 4-Chlorophenyl-phenylether i 10. ;U
I 86-73-7 Fluorene j 10. .U
100-01-6 4-Nitroaniline ! 50. Ml

! 534-52-1 4 , 6-Dinltro-2-metnyIphenoi I 50. |U
; 86-30-6 N-Ni trosodipheny larnine (1) ! in. ''.',
I 101-55-3 4-Bromophenyl-pheny lether ; 10 u
l 118-74-1 Hexachlorobenzene '> 10. u
I 87-36-5 PentachlorophenoJ ; 50. , U
; 85-01-8 Phenanthrene I 10. ! U
l 120-12-7 Anthracene I 10. !U
I 84-74-2 Di-n-butylphthalate ! 10. ' U
I 206-44-0 Fluoranthene I 10. |U
I 129-00-0 Pyrene i 10. |U
I 85-68-7 Butylbenzylphthalate I 10. 'U
I 91-94-1 3 , 3 '-Dichlorobenzidine i 20. ;U
I 56-55-3 Benzo(a )anthracene 1 10. IU
I 218-01-9 -Chrysene I 10. |U
I 117-81-7 bis( 2-Ethylhexyl ipnthalate i 5. I JB
I 117-84-0 Di-n-Octyl_Phthalate I 10. !U
I 205-99-2 Benzo(b) f luoranthene I 10. iU
I 207-08-9 3enzo( k ) f luoranthene I 10. !U
I 50-32-8 Benzo(ajpyrene I 10. IU
i 193-39-5 Indeno( 1 , 2 , 3-cd)pyrene I 10, IU
i 53-70-3 Dibenzo( a , h ) Anthracene i 10. i U
I 191-24-2 Benzo[g,h, i )perylene I in. 'U
I : . ! :
(1) - Cannot be separated from Diphenylamine



IF
S E M I V O L A T I L E C R G A N I C S A N A L Y S I S DATA S H E E T

TENTATIVELY I D E N T I F I E D COMPOUNDS

EPA SAMPLE NO.

LO-TANK/002
iu Name; ARDL, INC. Contract;: Lc.NZ OI_

b Code: Case No.: 111898 SAS No.:

atrix: vsoil/wateri WATER

mple wt/voi: 1000.0 ;g/mL) mL

vel: (low/med) LOW

Moisture: not dec. dec.

traction: (Sept/Cont/Scncl 3EPF

Cleanup: ( Y/N ) N pH; 7.2

SDG No.:

Lab Sample ID: 111898-2

Lab File ID: >D5404

Date Received: 5/07/91

Date Extracted: 5/10/91

Date Analyzed: 5/26/91

Dilution Factor: 1.00000

'umber TICs found:
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

CAS NUMBER
= = = = = = = = = = = = =

i_

2 .
3 .
4 .
5 . 526738
6 .
T

. 112276
j .

i 'J .
11 .
12 .
13 .
14 .
15 .
1 6 .
17 .
18 .
19 .
20 .
21 .
22 .
23 .
2.4 .
2 5 .

I COMPOUND NAME
s = ̂  | = = =. = =,:.= == = == = s,a=,== = a= = = =»m =

! Unknown
1 Unknown
Unknown

! Unknown
Benzene, 1 , 2 , 3- trimethyl-
Unknown
Unknown
iTrietnyiene qlycoi
Unknown
Napntnaiene, dimethyL-
Napnthaiene , dimethyl-
Naphthalene, dimethyl-
Naphthalene, dimethyl-

1 Unknown
Naphthalene, trimethyl-

I Naphthalene , trimethyl-
1 Unknown
1 Unknown
1 Unknown
1 Unknown adipate

1

I

i
1 RT

= =; j = a x: 3 =

1 4 .
7 .

1 7 .
1 3 .
! 11.
1 11 .

- 1 .
i 14 .

- 6 .
- -j

\ 17 .
18 .

i 18 .
i 19 .
1 19 .

19 .
20 .
21 .

1 22.
28.

i
1

1

i i
! EST. CONG. ! Q

= = = i = = = =
04 '
45 ;
98
64 ;

44 I
62
75 i
96 !
10 i
"76 i
99 i
03 1
27 1
01 i
49 1
93
38 1
47
42 I
45 1

1
i

1

!

=, = = = = » = = = | = = = = =

13 . i
7 |

73 . I
26 . 1
7 . |

28 . 1
5 . i

39 . I
5

14 .
18 . !
9

5 .
6 . i
5 . i
5 . 1
4 . 1
6 . i
5 . !

340 . i
1
t

1

26. ' 1
27 .
28. 1

1
I
1

i 1

|

^

30 . . : i
1 '

FORM I SV-TIC '87 Rev



PESTICIDE
ID

ORGANIC ANALYSIS

Customer SamDie No,

-Q-TANK/002

Lab r-Jame: ARDL, Inc.
Lab Code: Case No. : 111393

Contract: LENZ OIL
SAS No.: SDG No.: —

Matrix
It?

: SOIL/WATER )
i-Jt / vol
LCW/I1ED)

Moisture '.not dec

WATER
1000 (g/mD
LOW

dec. -

rr,L

Extraction xSEPF/CGNT/SQNC): SERF
GPC Cleanup ( Y/N ): N pH: 7.2

Compound

Lab Sample ID
Lab File ID
Date Receivec
Date Extracted
Date Analyzed
Dilution Factor

111898-2

OS/07/91
05/10/91
05/17/91
1 . 0

Concentration Units: ug/L
(ug/L or ug/Kg)

n

319-34-0
319-95-^
319-36-ts
50-B9-9
76-44-5
309— OO— 2
1024-57-3
?59-=3-^
oO-57- 1
— T «— » c c- ;
/ -k_ Ĵ w T

72-20-3

72-54-8
1013-07-8
50-29-3
72-43-5
53494-70-5
5103-71-9
5103-74-2
3OO 1-35-2
12674-11-2
11 104-29-2
1 1 141-16-5
53469-21-9
12672-29-6
11097-69-1
1 1096-32-5

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC '.Li ndane)
Heptachlor
Aldrin
Heptacnlor »poxiae

Dieldrin
4,4'-DDE
Endrin
Endcsuifan II
4,4'-DDD
Endosulfan sulfate
4,4'-DDT
Methoxychlor
Endrin ketone
alpha-Chlordane
gamma-Ch1ordsne
Toxaphsne
Aroclor 1016
Araclor 1221
Aroclor 1232
A r o c1 or
Aroci or
Aroclcr
Aroclor

1242
1248
1254
126O

0. 05
0. 05
0.05
0. 05
0.05
0.05
0 . 0 5
."'. 05

' * . i {'}

0. IU

0 . 1 0
0 . 1 0
0 . i O
0 . 1 O
0. 10
0.5O
0 . 1 C>
'j. 50
0.50

0. 50
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APPENDIX I

HYDRAULIC CONDUCTIVITY TESTING RESULTS

Hydraulic conductivity values were determined for the aquifer materials beneath the

Lenz Oil site by conducting rising and falling head hydraulic conductivity tests, as

described in Section 2.12.3 of this report. A conventional rising head slug test was

performed in all of the wells screened at and within 4 feet of the water table (i.e., MW-

1S, MW-2S, MW-3S, MW-4S, jMW-5S, jMW-6S, MW-7S, G101M, G101D, G101L, and

G102L). In addition, pressure testing was conducted in each monitoring well with a well

screen submerged at least 4 feet below the water level (i.e., MW-1D, jMW-2D, MW-3D,

MW-4D, MW-5D, MW-6D, MW-7S, MW-7D, G102D, G104D, and G106DR). G104L was

not tested because it could not be pressurized, and the presence of free product in G106L

prevented testing of that well. Monitoring wells jMW-3S, MW-5D, and MW-6D were

retested to examine the precision of calculated permeability values.

The horizontal hydraulic conductivity values calculated from this testing are summarized

in Table 1-1. In addition, the following supporting documentation is included in this

appendix: (1) spreadsheets showing the raw test data, the test parameters, and the

analytical procedure, and (2) graphs indicating the recovery rate of each well. The

method of calculation and assumptions used to determine the hydraulic conductivity

values are summarized in the following paragraphs.



The Bouwer and Rice (1976) method was used to analyze the hydraulic conductivity test

data because of its applicability to both fully and partially penetrating wells. The main

assumptions of this method are: (1) a steady radial flow based on the Thiem equation

(i.e., storage effects are negligible); (2) a homogeneous and isotropic zone of influence;

and (3) a clean well screen (i.e., not obstructed with silt, clay, or grout).

The wells screened in the unconsolidated deposits satisfy these assumptions reasonably

well. However, some heterogeneity is present in the screened interval of the wells that

intersect interbedded sand, silt, and clay. The computed hydraulic conductivity values

for these heterogeneous screened intervals are, therefore, a weighted average of each of

the contributing water bearing units. In other words, the hydraulic conductivity values

are an average for the aquifer materials in the screened interval and not the values of

any single sand, silt, or clay bed.

The calculated hydraulic conductivity values for the wells screened in the dolomite

bedrock only partially satisfy the assumptions of the Bouwer and Rice (1976) method.

Some of these wells are screened in highly fractured zones, that can be considered an

equivalent porous medium. Others are screened in zones with few or single fractures

that contradict the assumption of flow through a porous medium. Because the extent

to which a fractured zone can be considered an equivalent porous medium is difficult

to infer, the calculated hydraulic conductivity values for the Silurian dolomite are

relatively inaccurate and should not be compared with the more accurate values for the

unconsolidated deposits. However, these tests are still useful in assessing the relative

differences in hydraulic conductivity for each of the screened intervals in the dolomite.



The procedure for analyzing the slug test and pressure test data is summarized in the

hydraulic conductivity test spreadsheets. The raw data consist of rising head test data

vs. time. The net decrease in induced head vs. time is obtained by subtracting the final

head value at the end of each test from each rising head test value. Data points for

determining the line of best fit are subjectively chosen. Therefore, to standardize this

subjective choice of data points, Environmental Resources Management-North Central,

Inc. considered the first data point in each series of test data that showed a steady

decrease in induced head as the beginning of the test (Pandit and Miner, 1986). The last

data point for the least squares linear fit was generally selected at the point when 80

percent of the initial induced head had dissipated. This standardization minimizes the

subjectivity of the analysis procedure. The close agreement of test values and retest

values indicates good precision in the testing procedure and consistency in the analysis.

Because most of the monitoring wells were similarly constructed, the radius of the

developed zone was assumed to be 0.25 of a foot, which was based on the monitoring

well construction diagrams. Slightly different values for the radius of the developed

zone were used for monitoring wells G101M, MW-1S, MW-1D, and MW-3S because of

differences in well construction. Since the water table intersects the screened intervals

of monitoring wells MW-1S, MW-2S, MW-4S, MW-5S, and MW-6S, the radius of the

developed zone for these wells was calculated to be 0.15 of a foot, assuming a gravel

pack porosity of 30 percent. The effective length of inflow was calculated as the sum

of the thicknesses of all of the contributing water bearing units in the screened zone.

The saturated thickness and the effective length of inflow of each well were determined

from the soil boring logs (Appendix F).



As shown in Table 1-1, the horizontal hydraulic conductivity values for the

unconsolidated deposits range from 178 to 4,102.5 gal/day/ft2, with a geometric mean

of 774 gal/day/ft2. For the monitoring wells screened in the fractured dolomite, the

horizontal hydraulic conductivity values range from 12.4 to 819.3 gal/day/ft2, with a

geometric mean of 92.9 gal/day/ft2. The geometric mean of all of the horizontal

hydraulic conductivity values is 152.12 gal/day/ft2. The formula used to calculate the

geometric mean is:

ep

Where:

x = Geometric mean

P = \oi X, + log X. + log X.
n

X = Hydraulic conductivity value

n - Number of values

The lower horizontal hydraulic conductivity values of the dolomite may be a result of

the inability of slug and pressure testing to influence a wide enough zone of

interconnected fractures. Single-hole packer testing at Argonne National Laboratory in

10-foot vertical intervals by Nicholas and Shapiro (1986) yielded horizontal hydraulic

conductivity values for the joint sets in the range 1,292 to 6,462 gal/day/ft2 . Based on



the interpretation of pump test data generated by Nicholas and Healy (1988) at Argonne

National Laboratory, horizontal hydraulic conductivity values range from 250 to 400

gal/day/ft2 in the Silurian dolomite, assuming a saturated thickness of 175 feet. These

tests suggest that the horizontal hydraulic conductivity values determined for the

fractured dolomite by slug and air pressure testing are possibly lower than the actual

horizontal hydraulic conductivities of the fractured bedrock. The calculated horizontal

hydraulic conductivity value for monitoring well G102D is unreliable because of the

slow decay of head, which violates the assumption of an instantaneous change in head,

at the beginning of a test.

The close agreement of the horizontal hydraulic conductivity test and retest values

indicates good precision in the hydraulic conductivity calculations. This close agreement

also demonstrates that the testing procedure is reliable and reproducible and that the

subjective choice of data points in the linear fit had a limited effect on the calculated

values. Although the calculated radius of influence used in the Bouwer and Rice (1976)

method depends only on the well geometry, in reality, its value also depends on

drawdown. Therefore, the calculated radius of influence values shown on the attached

spreadsheets are only approximate.

A comparison of the horizontal hydraulic conductivity values calculated from the slug

and pressure testing at monitoring well MW-7S shows that the tests yielded similar

values. This good precision indicates that the values from the slug and pressure tests

are comparable. The accuracy of the hydraulic conductivity values provided by the slug

and pressure testing probably varies by one order of magnitude as a result of

measurement errors, heterogeneities, and other deviations from the mathematical model.



TABLE 1-1

HYDRAULIC CONDUCTIVITY TEST SUMMARY
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 1 of 2)

Well

G101L

MW-1S

MW-2S

MW-4S

MW-5S

MW-7S

MW-7S

MW-75

G101M

G102L

MW-3S

MW-3S

MW-6S

G101D

G102D(1)

G104D

G106DR

MW-1D

MW-2D

MW-3D

MW-4D

Aquifer Material

Unconsolidated deposits

Unconsolidated deposits

Unconsolidated deposits

Unconsolidated deposits

Unconsolidated deposits

Unconsolidated deposits

Unconsolidated deposits

Unconsolidated deposits

Fractured dolomite

Fractured dolomite

Fractured dolomite

Fractured dolomite

Fractured dolomite

Fractured dolomite

Fractured dolomite

Fractured dolomite

Fractured dolomite

Fractured dolomite

Fractured dolomite

Fractured dolomite

Fractured dolomite

Test Method

Slug

Slug

Slug

Slug

Slug

Slug

Pressure

Pressure (retest)

Slug

Slug

Slug

Slug (retest)

Slug

Slug

Pressure

Pressure

Pressure

Pressure

Pressure

Pressure

Pressure

Hydraulic Conductivity

gallons/day/ft2

370.1

4,102.5

1,645.9

1,664.3

178

314.8

298.8

261.2

213.6

16.9

135.8

126.8

819.3

169.3

12.4

13.2

31.9

51.4

111.7

117

115.6

cm /sec

1.75 x W2

1.94 x 10'!

7.76 x 10'2

7.85 x lO'2

8.40 x 10-*

1.48 x 10'2

1.41 x 10'2

1.23 x IQ-2

1.01 x 10'2

7.97 x ID"4

6.41 x 10'3

5.98 x 10'3

3.86 x 10'2

7.99 x 10'3

5.85 x lO"4

6.23 x 10"4

1.50 x lO'3

2.42 x 10'3

5.27 x lO'3

5.52 x 10'3

5.45 x 10'3



TABLE 1-1

HYDRAULIC CONDUCTIVITY TEST SUMMARY
LENZ OIL SITE

LEMONT, ILLINOIS
(Page 2 of 2)

1

Well

MW-5D

MW-5D

MW-6D

MW-6D

MW-7D

Aquifer Material

Fractured dolomite

Fractured dolomite

Fractured dolomite

Fractured dolomite

Fractured dolomite

Test Method

Pressure

Pressure (retest)

Pressure

Pressure (retest)

Pressure

Hydraulic Conductivity

gallons /day /ft2

151.4

154.4

164.2

161.2

66.7

cm /sec

7.14 x ID'3

7.28 x 10'3

7.75 x 10'3

7.60 x lO'3

3.15 x 10'3

Note:

(1) These test data may not be reliable and were not included in the
geometric mean calculations because the well experienced a sudden
change in water level during the test.

Key:

Slug
Pressure =

Conventional rising head slug
Rising head pressure test.

test.


